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| OR, THE 

| Az of Sailing upon the Sea. 
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A Demonſttation of the" fundamental 
N of this Art. 
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Plain Sailing, Mercatr, and Middle Latitude, | 


Founded upon the foregoing Principle. 
| Withmaay other al Things here belonging, - 
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PREFACE. 


THE art of Navigation. is of ſuch 
conſequence to this nation, that it 
is hard to ſay whether or no we could tell 
how to live without it. And yet ſuch is 
the ill luck it has met with, that it has ne- 
ver been treated of with that perſpicuity, 
as ſo uſeful an art deſerves, nor rendered 
ſo caſy as to be of general uſe to the world. 
For all the books that have fallen into my 
hands, are either too voluminous for being 
e f real uſe; or elſe they are defective 5 
in ſome points or other; which yet 'tis 
neceſſary for 4 Mariner to be inform'd 
of. And which is worſe, authors are not 
agreed about the truth of their own prin» 
ciples. Some crying down Plain Sailing 
as erroneous and not to be truſted at all; 
and others denying even Mercators Sailing 
to be tive, © | | 


1 1 Ss. 1 A ſome 
ſervice to the young Navigator, by laying 
down, and demonſtrating the fundamental 
principles of this art; and at the ſame time 
f 1 A . e 


RL, * 2 bo 
of * . 


2 ie an 
_—_ 1 . — _—Y 
G Pd Aa A Ae a ” — 
N R — 5 A e 
ve i — 
2 Us —AB— — — * . 
* * . F 
: Ar of 
. * 
x I 


P REAN E. 
deducing, from theſe principles, all the ne- 
ceſſary rules for calculating a ſhip's place; 
and by making them fo ſhort and eaſy, 

and diſpoſing them in ſuch order, that 
the Mariner may not be at all puzzled with 
them. So that he may have at once all 


he rules that are neceſſary for him to know, 


as far as mathematical computations have : 
PE ching to do! in the matter. 


To this end; I have, in os. firſt part, 
given ſeveral Problems. in Aſtronomy, of 
frequent uſe at ſea, and ſuch Tables as are 
neceſſary to their ſolution. Likewiſe eaſy 
Rules for taking an obſervation, for finding 
the variation of the Compaſs, the Lee- way 
of a Ship, the Motion of a Current, with 


an account of the Trade-Winds, the way of 


placing the Sails to the beſt advantage, 


Which, though it may be hard to do ex- 


actly, yet it will be proper to come as near 
as one can; with ſome other things of like 


kind; all which are ſome way or other re- 


l to the art * nnn 


In hs ſecond part you have the 8 


ſtration of the principles of what is properly 
al d W with all the practical 


Rules 
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Rules drawn from theſe principles, and ap- . 


plied to the ſolution of the ſeveral caſes of 


Sailing, Then you have the method of keep- 


ing and correcting. a reckoning. And then 


the method of keeping, a journal of 2 whole 
voyage, to which end all the reſt. that goes 


Wen is directed. 


Then rallove ball | Tables, of which OA | 
Tables of Sines, Tangents, and Logarithms 
- ga but to five places of figures, which is 
abundantly ſufficient for any degres of ex -- 
actneſs that Naxigation can adnit of; ; and 


ann would be needleſs, 


— — 


In the Table . he bande and 3 
tude of places, the Longitude is reckon d 
from the Canaries, as antiently. That whim- 


ſical humor of many modern Geographers of 
counting the Longitude from the metropolis 
of their own eountry, has brought all into con- 
fuſion. And the ſame confuſion mult attend 


the practice of ſome perſons, who, pretending 


to draw Maps and Charts, put the eaſt or 
weſt end uppermoſt, according as their fancy 
directs them, tho” contrary to the eſtabliſh'd 


a4 may 


Rules of Geography, by which the upper 
part ought always to be the north. To this 1 
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1 PREFACE" | 
may alſo add the giving old names to ne- 

places, as Netvo- England, New-Spain, News . 
York, & c. which betrays a barrenneſs of in- 
vention in thoſe that impoſe them, as well as 


induces a fort of ones ag hte 
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The Table of Mecridional: Parts "ny Sen b 
is calculated for the Sphere for I look upon 
it as an idle refinement to deduce them from 
the Spheroid; for this would require all the 


Parallels 6f Latitude, and Arches of the Me- 
ridian to be alter'd accordingly; which 


would create an endleſs deal of trouble for no 


real advantage. For if we conſider that no 


Ship can ſteer true to a degree, or hardly to 
2 quarter point of the Compaſs; nor can 
meaſure her diſtance ſaib'd, by the Log, to 
any ſuch degree of exactneſs; but that there 
Will always be a conſiderable variation from 
the preciſe truth; in regard to the place of a 
Ship : -Atid for this reaſon ſhe is obliged, as 
oft as poſſible, to correct her Latitude and 
Longitude by obſervation.” © Therefore it 


would be quite trifling to deſcend to ſuch 
minute differences as can have no ſenſible 
effect in practice; and ſuch is the difference 


1 the . 85 . And 


therefore 


/ 


and confuſion in Y 


therefore, ſince we muſt needs wander a little 
from the truth, we had better do it in a plain 
and eaſy way, than in a a rigid and 8 


— 


Au he Rules ber laid . for 1 


1 have made as ſhort and plain as poſſible; 
for the Seaman ought'not to be incumber'd 
with long tedious Rules. And J am in hopes 
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vii 


that what is deliver d in this little book will 


anſwer his end, and give him as much Satiſ- 
faction as any he will ever meet with, and 1 
. think too, as much as he can ever with for, 
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DEFINITIONS, cla 
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FAVIGATION is the 2 285 


or directing a ſhip; and computing her 
" way rouge: the 2 from one place 
to another. | 5 A „ | 
2. Latitude of 2 ad is an. _ ot the me- 
rdion contain'd between the equinoctial line and 
that place. This is reckon d in degrees; and thje 
greateſt latitude never exceeds go. degrees; as 
the poles are 90 degrees from the eqainoctiall. 
3. Difference of Latitude of two places, is Pay | 
a of a meridian, contain'd between the parallels. 
of lati-ude paſſing through theſe places; this is alſo 
meaſured by degrees, and miles or minutes, . 
which 60 make a degree. £3 2 360 


Longitude of a place, anode the e 1 


ial, contain'd between the firſt; mpridian. 
(wherever it is) and the meridia: 2 ACE. _ 
This is meaſured by degrees, nt 300" reach; 
round the globe. 7 5 
5. Difference A is an arch of. the 
equator; or the degrees contain'd between dae e 
ridians of any two places. 

6 Meridian Niſtance, is the diſtance in 3 
of any given place, from: the meridian of another. 
place. This is counted 11 e of W 

of the eos Place. 8 
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DEFINITIONS. 


„ Departure, is the whole eaſting « or weſting a 
dip continually makes duriag any ſingle courſe, 


in paſſing from one meridian to another. 


8. Courſe, is the angle which the ſhip's" way 


makes with the meridian. 


9. Rumb, is the path or line that a ſhip deſcribes 
during any one courſe. A rumb line cuts all me- 
ridians in the ſame angle; and therefore it is a 
ſpiral line upon the globe, continually approaching 
the pole: except in an eaſt and weſt. courſe where 
it coincides with the parallel; atid in a nerd and 


_ futh with the meridian. 


10. Plain Sailing, is the computing a | ſhip? 8 way 
by plain trigonometry, with regard to her calling, 


Veſting, northing, or ſouthing. 


11. Middle Latitude Sailing, is a method of 
computing the way or place of a ſhip, with reſpect 
to her longitude, by rules depending on the latitude 
b. in the middle poaching two my of the 


p. 


Th purpoſe, for all latitudes. 


13. Charts, are maps of e fea; and the tra 
' coats. If the latitude and longitude be made every 
where equal, it is call 4 a Plain Chart: If the 
meridians are, drawn parallel, and beſides, the de- 
continually increaſe in proportion to the co- 


- CTR Ane Sailing, hs/ computing a ſhip? 8 
way, or her place, in regard to her longitude, by 
help of a table of meridional oe, calculated on 


grees 
Nines' of the latitude ; ; it is call'd a Mercator's Chart. 


There are other ſorts of charts, but not ſo com- 


mon. But mercators is the trueſt, beſt known, 


and the moſt uſeful for navigation. 
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DEFINITIONS. 


14. Variatien if the Compaſs is an arch of the 10. 
horizon, contain'd between the meridian of the _ 


place, which is a north and ſouth line; and the 
magnetical meridian, or direction of the needle,” or 
flower-de-luce. It is call'd, eat variation, when 


it lies eaſterly of the north part of the true meridi- 


an; and weft variation, if weſterly. 


CEE SAS 


Inftruments belonging to Navigation; and 


their Uſe. 


I. The Compaſs, + 


1. FJ\HIS is a circle divided into 32 equal 
I parts; every point of diviſion is a rumb, 
or point of the compaſs. Theſe points are all 
named according to their poſition, and number'd 


clear round the compaſs, thus, viz. North, north ' 


by eaſt, north north eaſt, &c. but only the firft 
letter of every word is put. The uſe of this is to 


direct the ſhip in its proper courſe. For there be- 
ing no tracts or high roads upon the ſea, to direct 


her motion, there is no other way but for the per- 


ſon at the helm, ſo to. ſteer the ſhip, that tgne 


flower-de-luce may always ſtand at the point of the 
compaſs the ſhip is to ſail upon. The needle and 


compaſs-chard are ſo fuſpended, that they always 


lie horizontally ; if it do not, drop a piece of ſeal- 
ing-wax upon the lighteſt ſide, under it; nothing 


of iron muſt be ſuffer d to come near the com- 


paſs, | 
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USE OF 


needle-lies directly under the meridian, or north 
and ſouth points of the card; by which means if 


there is any variation, the north point of the com- 


paſs does not point to the true north. But it would 


be much eaſier for the practice of navigation at 


Sea, if the needle was not fixt to the compaſs card, 


but ſo contriv'd as either to be movab'e under it, or 


| xt to another card under it that is movable, about 


the ſame (in nature of a rectifier), going a little tiff 
wi:h a ſpring ; and to have a ſmall index at the 


north end of the needle, by which to ſet it to any 
If this 


was done, and the Index always ſet to the proper 


degree of variation from the north point. 


variation at ſea, the flower-de-luce would always 
point to true north; and there would be no wa- 


Tiation to be allow) d for in the reckoning; which 


would ſave a great deal of trouble to the mariner, 
and prevent ſuch miſtakes as often bappen i in allow- 


for variation. 
The azimuth compaſs, bell es the card Gib the 


points of the compaſs, has an index and a thread, 


which index is movable about the center, and has 


4 two ſights; the uſe of this | is to LAN the BEI of 
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| This 5 is a at divided 2 3 parts call'd 
haves. each knot. or, part containing 46 feet: 


- This. line is faſten'd to a board call'd the log, 
which board is about ſeven. inches long. Lo one 
end of it the log - line is faſtened, and tg the other 
as much lead. as will make it fwim . 0 juſt 


with the head above water. At the lower end js a 


Hole where a pin goes in, wh 2255 is "I to 2 
4 115 part 


The Mariners compaſs i is ſo conflradted, that the 
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10 | 
« N x * 
* 


INSTRUMENTS. „ 
part of the line; and this pin may be pluck'd out, FIG. 
when the line Brun . N 
In dividing the log-line there muſt be allow'd 
next the log 12, 15, or 18 fathom of ſtray line, 
according to the bigneſs of the ſhip. At the end of 
this is put in a red or white rag; and at that place 
the diviſions of the line begin. The reaſon of this 
ſtray line is to veer the log pretty well out of the _ 
ſhip's wake, left the eddy ſhould ſuck the log after 
the ſhip, and deceive you »_the diſtance. - © 
The uſe of the log and log-line is to meaſure the 1 
ſhip's way, or her diſtance run, by help of a half 8 
minute glaſs. For after the log is thrown in, and | 
the red rag comes to hand, the half minute glaſi 
_ muſt be immediately turn'd ; and that moment the 
glaſs is out, the line muſt be ſtopt; then obſerving 
the line, as many knots as are run off, ſo -many - 
miles the ſhip ſails in an hour. If a line and plumet 
392 inches long, (reckoning from the center of 
the ball to the point of ſuſpenſion) be hung up, it 
will vibrate 30 times in one glaſs, if it be't ue. 
In ſtrictneſs each knot ſhould be about 50 feet; 
ö but it is better to be only 45 or 46, and this agrecs 
| beſt with experience, for the log will drag a little 
after the ſhip, and make the meaſur'd diftance leſs 
than it is; and it is better the reckoning be a- head 
of the ſhip, than the ſhip a-head of the reckoning. 
A ſhip's way is commonly meaſured by degrees, 
| and minutes or miles, 60 tos a degree; or by 
leagues, 20 to a degree. But to avoid ſeveral 
tedious reductions, it were better to keep this ac- 
count of the ſhip's. way, as alſo of the difference of | 
latitude and longitude, in degrees, and 100 parts Wi 
of a degree. Ordinary a ſhip goes about àa degree 2 
in a day. If the ſhip's way was kept in cents or 
hundred parts of a degree, then the knots of the 
log- line would be 27 feet. 1 
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FIG, The way the ſhip makes may be nearly eſtima- 
2. 
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ted by an old experienced ſeaman; or it may be 


known by the diſtance of two marks on the ſhip's 
ſide; and the time ſhe makes this way, may be 


meaſured by a watch, or by a glaſs, or by the 
pulſe, or by repeating a certain number of words, 


or by hanging up a pendulum 39 inches long, 


to vibrate ſecands. \ 
3. The Sed Quadrant, or Davis's Quadrant. 


The ſea quadrant is an inſtrument to take 


the ſun's altitude. It conſiſts of three vanes, 


4, B, C; and two arches 4, GF. Ais the hori- 


on vane, B the ſhadow vane, C the ſight vane, 


de is the 60 arch, containing 69 (or 65) de- 
grees. #6G the 30 arch, containing 30 (or 25) 


degrees. In uſing this inſtrument the vane B mul 
be put to an even degree, leſs by 15® or 20 than 


the zenith diſtance, or complement of the altitude. 
Then turning the back to the ſun, and looking 
through the vanes C and A, raiſe. or ſettle the In- 
ſtrument till the ſhadow. of the upper edge of the 


vane B fall on the lit in 4; then raiſe or ſettle the 
vane C, till you ſee the horizon appear through C 


and A. thus you have the. ſun's altitude; and ad- 


ding the degrees on the arch ed to the degrees on 

the arch FG, gives the zenith diſtance. __ 
To obtain the meridian altitude, continue ob- 

ſerving; and as the ſun riſes higher, the ſea will 


appear through the vanes C, A; then the vane C 
is ſtill to be mov'd lower, till the ſun be at the 


bigheſt; and when the ſun begins to fall, the ſky 


will appear through the vanes 4, C; and then it is 
time to give Over obſerving for that day. N f 
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INSTRUMENTS. „ 
But note, the refraction makes the ſun or a ſtar 16. 
appear higher than he is, when near the horizon, 3. 
and therefore the zenith diſtance muſt be increaſed 
(or the altitude W e to an. 
ing table. 
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There is a late invented inſtrument call'd Had- 
4s Quadrant, for taking altitudes more exactly. 
But I ſhall not deſcribe it here, becauſe there is a 
little book which goes along with the Inſtrument; 
and that gives the deſcription of it at large, and 
the uſe of the inſtrument i in taking an obſervation. 


4. The Croſs Staff, or Fore. fta. 


This inſtrument is uſed to take the altitude 4. 
of a ſtar. - It conſiſts of a ſtaff AD, and three 
or four croſſes BC, to ſuit different altitudes. 
The ſtaff AD being "graduated on each ſide, in a 
different manner for the different croſſes. / 
| In uſing it, put on the proper croſs CB, then 
placing the end A as near the eye as poſſible, and 
turning the face to dhe Rar, move the croſs CB 
; B4 e back 
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ri. back or forward, till the ſtar appear in the upper 


end C, and the horizon at the lower end B; then 
you have the altitude number'd on the inner edge 


of the croſs, and on that fide of the: ſtaff e 


to the croſs you obſerve wit 
For the meridian altitude; continue obſerving 


till the ſea begin to appear, inſtead of the e 


and * your obſervation is wen hag 
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2 be Solution * Face Probiedi 4% . 
cerning Lee May, Variation of the Compaſs, . 


1aking Obſervation, and ſeveral other 7. dings 
uſe ou in the Ari 6-4 te 825 


25 ful the Mims tee, © 
Rx. e AAP 
IvI DE the year of Chriſt (which vi 


gins with March) by 19. and keep the 5 | 


remainder. - Note, if o remain take 19. 


2. Multiply that remainder by 11, and divide | 


by 30, and note this remainder. 


3. To the laſt remainder add the number of the 
month, beginning at AZarch, and the ſum taken 


from 30 (or 60) gives the day of the change. Or 
that ſum added to the day of the-month, gives her 


age; rejeAing 30 if it, exceed.: according -10-the - 


new ſtile. 


Note, the laſt WIFI oi is the pad, and 1 
added to the firſt remainder is the golden number. 


This rule ſeldom miſſes above a day. 
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 w ASTRONOMICAL _ 
Otherwiſe : The moon's age is eaſieſt and trueſt 

known by an almanack, or elſe by a mariners ca- 

lender; one or both of which a navigator ſhould | 


never want. 7 : 


= 


Example. Hug. 27th 1754. N. S. : 


19)1754(92 6 Nen. 12 
4-2 17 6 Month, 27 day. 
„% | g0)66(2- 12 Sum. 39. 


| 6 Rem. 6Rem. 18 Change, 9 Age. 


PRO B. II. 
To find the Time of the Moon's Southing.. 


Ayer 1 

wy ake 8 tenths of the moon's age for das Ls 15 
. ; Or thus, by the Ne#urnal. 5 

In the middle 550 againſt the moon's age, in of 


its proper cirele, ſtands her ſouthing in the circle gr. 
of Hours. „ 185 | 1 5 


Otherwiſe, by ſeeing the Mien. 


Tue time of the moon's ſouthing may be nearly 
- conjectured by obſerving the quantity of her, en- 
lightned fide. For ſo many 12th parts of her 


whole hemiſphere as is contain'd in her illuminated 
5 35 e 


. 


8 117 a 
4 i= 
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Par L I at 


arch (en the * hang}, ſo many hours the-ſauths - 
after 12 0 'clock : If on the bit. hand, it is be- 
ſore 12. 
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2 — — A . ], 
= fie is * . + 
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Exam ple. | 


| on pa 27m 1754» ou moon « is g days om 
5 e 7 
hl Fr mule.” 3. 


— ; 4 1 
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n Pn OB. m. 
To fo ths Time of High Water at « a ee Pre. 


R UL E. 


By the following tide: table, 4 the time of full 
ſea, on the full or change day, for the place p ro- 
poſed 3 add this to the time of the moon's 8 fouth 


K. Otherwiſe, by the NeSturnal. 


Set 12 0 clock on the middle piece, to the. time i 
of high water at the new or full moon, on the 
great piece ; then bring the long index to the 

moon's ſouthing, or age on the middle piece; this 
cuts the inner circle, (the circle of Wie ve of the | 


e 9 as required. ; 
Branple. 


1 by the Lizard, Aug. 25th 1754. it is full ſea at 
7: 30. at the full, by the table, And the moon 
„„ ſeouths 


ASTRONOMICAL 


ſouths at 715 the ſum is 145 : chat is 3 quarter | 
"up 2, the time of high water. 8 


SC HOLIVU M. 


Some general obſervations ee to the tides, 
a $5078 | 
About the od of the moon the, tidbs 
: a ſomething ſooner, but in ſome places ſome- 
thing later. Fhus, at London theſe tides happen 
W an hour ſooner; and at Dublin half an hour later. 
2. The nearer the moon comes to the zenith or 
madir of any place, the greater is the tide. And 
15858 therefore in north latitude, when the moon has. 
if north declination, ſhe makes greater tides when 
"above the horizon, and paſt. the meridian, than 
when ſhe is under the horizon. And conſequent- 
ly in north latitudes. the evening tides are higher 
"OT the morning tides in ſummer; and the morn · 
1 tides higher than the evening tides in winter. ; 
3% And the contrary in ſouth latitudes 
3. ke higheſt tides make the loweſt ebbs. 
„ . Th higheſt ſpring tides in the year, are al- 
5 we about the beginning of March, and end of 
September; but the neap tides (or quarter tides) 
are leaſt at that time, and greateſt in June and 
„ December. Therefore the greateſt tide at the = 
new.and full moon is always ſucceeded by the leaſt — 
at the quarters. . 
55. Thehigheſt monthly tide any always about 
1 5 23d day after the full or change. 
We 6. The tides, ceteris paribus, are greateſt ben 
If the equinoQtial; and greater 1 in leſſer latitudes than 
in greater latitudes. .* | : 
1 7. Tides are greater in greater ſeas than in leſſer 
Fi feas; and greater at the ſhores than in the middle 


it 1 of the TOW! or in . bas LO the continent, 2 


172 


* 
wy 6. 4 
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pr 4 1 R 2 Mrs 13 | iS 


8. Within the mouths of rivers the tide ebbs 
longer than it flows. 

9. The motion of the water is-greateſt about 
half flood or half ebb; and at . or neg water is 
little or nothing. 5 | 
10. Great winds ſetting the Gini iy as the. 
tides; will bring them ſooner,” and make them run 
higher? But if they be contrary, will ae them. . X 


A Tide Table, ſhewing at what Hour it 18 Higb- 
ln on the Full and 0 of the Moon, F 
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. 3 

Sine azimuth. 1 

 » Sine of the hour angle. 5 . 
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midnight, for it is doubtful ſornetimes |... cos 
at is. bee 


. P ROB. VI. 


1 ven 5 Latitude and Sun's Rae, 4 fu 
. . the Time * Sun. Rifing. 


d 
* 


* 
* 


1 


Pane], AE 
int 731 of Pp #147 P01] £31348 TH 111 14 


Meni 2» 303 n 1 1. Bein 3 9114 3 14 | 
ne waſh „„ eee ; >> LUTSNGI Ut 
__— 

Tan. declination, - / © + ; . 
Sine aſcenſional difference, 
This turn d into time, allowing 15 deg.” 

hour, will how how long the ſun riſes before 7 

when his declination is towards the elevated pole; 

but after 6, when his declination is the * 


way. 
P R O B. VI. 4 


a he Sur \Doctination yay Liu te. 

| the Latitude. $333 ei 1 bahn 
ok @. SH 31S 54 it 22122} U 
Knott 


ners. 2 & 


"* 
3 


. ? s A 2 
. 


734 1 


4 
= ; 4 9 
— 3 þ | : 


E Pu 72 
—— . 4 
7 in 4.4 82 
1 . x . 


= en * Vos * * 4 * * * * 
r * k 4 a» Y $430 A L's pt * 5 » 1 1 4 
*tha ks angle, ae 0 
Kadi 77... ²˙ i XA PT re a, 
* . - 4 „ 4 le e 
ws, . wi 


gs Laue 43 At . 73 *. In 30 bk 201 


Given the Sum ie, eee ian; o nd 1 


Find bow long the ſun riſes . aer NY 
and turn this time 255 degrees, 


hour 15 de I x he er | 
* or g 
gree; Lal de . the ef Ae 3 then 


* . * 
» . %& % * 
1 * , ES 25s 
5 5 . * 7 
3 W "WP I 4 f vs * / S A 
A 1 ; of * % $4 * * Bac TY 1 A * . 1 4 EP” 2 
tonal difference, OS 
% WS. 
f * * 
od " 


48 © Tan, latitude, 


— NS SN 8 : 
8 Solos 


— — 3 


* 


. * 
— — 2 — 
— Ter CER ES 


= Mo EE — 
8 __ a Tv: 
4 * 
G 
— --- 


— —_ 
2 r * oy 
_ 7 — - 


- 
— * 


A 4 8 7 © „ TI a 2 3 — 
26 £4 ng 4 A b * 2 b & e 
« 1 — 8 — 1 — 
— : 8 — r * jd 
Ju * * _ 3 5 3 4 i * — » 2 Cage «Ws > =— 3 =. 1 — 2 

w ton, — —— 7 * — > — 2 S — * & 8 N p N — * 0. 

- 2 by _— ——K x. 8 — - 233 3 hp by 1 » x N 

e hr _ * A ” 10 3 2 — - - N * - 
of F "XY w * w * * * 

\ Wy g 


—_— 


\ 2 hf 
+I vx 
* ers ar Fe 


vin, 


” — 
— — - 


2 


r 
* 1 
£ —— Ry * 


2 7 — 

ub pn as 
> Mt" 2 
— 

* 2 


= |. "ATE GNGAICAL 


4 


If che ſun riſes before 6, the 1 is to- 
wards the elevated pole: If after 6, ne W 
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Take the altitude of a ſun. or ſtar with the 
«quadrant, and ſubtract it from 90; and the re- 


mainder is the zenith diſtance. 
Defcribe the ſemicircle SZ M for the meridian, 


5 SN the horizon, & the ſouth point, N the north. 


ſerved altitude be ſouth, ſet the zenith diſtance 
from Z towards S; (but if north, towards N), 
let it be at &ð . 

Then if the declination be north, et it ; oY * 
towards &, (but if ſouth towards N ), ſuppoſe to 
E. Then is E Z the Jatitude, which is north, 
when Z is between E and N; but ſouth, if Z is 
between E and S; and EC will be the equinoctial. 
And thus a figure may be drawn by hand, to 

| ſhew when you are to add the Joclination and ze- 

nith diftance together, or when to ſubtract the 


one from the other; for finding the 81481 ” 
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Coſ. arch B. 
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l. Longitude being given; to find the Angles of Po- 

to /ition ; or the bearing of one Place from * in 
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tan. Z difference of: 
Tan. of an.arch B. 
Where note, if „ ſum be greater than _ B 


is greater than 905, | otherwile ee, Ns; 
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Sine of = | dfferende,/- » SET BY : 
Cotan. + difference of lon itude, 5 1 
Tan. of an arch C. | 25 8 To, 

There the ſum of the aredies B e is the angle 
of poſition at the place of Tae latitude, or near- 
eſt the pole. And the difference of B and C is the 
angle at the ut of leſſer latitude, or or furtheſt 3 
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pit Seer eirele ang depends. 
the! places be far diſtant from one anotheng * 


of poſition, and the courſe or bearing upon the 
rumb; and likewiſe in the diſtance : a great circle 


being 'the neareſt diftance between any two places. 0 + 
But it is very difficult for a hip to ſail exactly upon M To 
'the arch of a great circle; becauſe ſhe muſt, be Febe 2 
continually altering her courſe. And to know ex- * 

_ adtly the courſe every moment, it muſt be com- . 
puted for all points of the arch, which will give 3 


. coed thus, firſt let him compute the angle of poſi- 
tlon ut 7, which is the courſe he muſt Reerart firſt. 


more trouble than advantage. Vet if any haye af 
mind to keep near a great circle in ſafling from one 
place to another, as from A4 to D; be muſt pro- 
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lat, and diff. longitude of the two places e, D (as 
boſore of A. D: Then campute again the 

of poſition at e, by this prop. as before; and this 
is the courſe to'ſteer from ce. And fo on FOO one 
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In the following tables; end the: right. alien 
of the ſun for the time given, and likewiſe the 
right aſcenſion of the ſtur and ſubtract the right 
aſcenſion of the ſun from the ſtar's right aſcenſion, 


mainder is the time of the ſtar's ſoutking, from 
noon. nt? e =o ener 
Or, ſubtract ther fa#&Oright afrenſwn; om the M 


ſun's; gives the diſtance: of time. before ricon. 
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: 5 den aſcenſiqn of Syrius 1 
1 Add * © 0 
2 e e e e of en 
30 23. 


Sun's right a aſcenſion Feb. 155 (lap year) 22 15 


— — 
% 


The Hour. - - 8 18 
. PROB, 


20 ASTRONOMICAL PROBLEMS. 
Fic. 


P R 0 B. X10. N 
7a fu whe Stor fun, o 0 giver Hur Sai M 
Rus. 15 


Find the fun's ri right aſcenſion for the TY in the 
following table of the ſun's right aſcenſion; to this 
add the given hour, counted forward from noon. 
_ for the ſum, or the neareſt to it, in the fol- 
— 16 table of the ftar's_ right aſcenſion z and 


ou will find the ſtar "rel 24 
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the proper column of the month, is the right aſ- 
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" colculat the E clipſes 9 the fir/t Satellite 4. Ju 
pitsr .z for the Meridien of London.” + 


+ "O08 of Tab. I; take the time for "My year, 
3 and day & c. next: leſs than the day propoſed; 
and alſo the correſpondent numbers A and. B, and 
add them all up in ſeparate columns. 1 ave 
the mean time of the middle of t eclipſe. con 

2. Out of Tab. II. with number A, take the 
equation of number B, to be added to B. Take alſo 
another ſmall e quation- for B out of Tab. III. for 
| the day of the A to be added is B nit. 
then call this numb. C. Alſa, 

3. From Tab. II. 3 take out the 
Iſt equation and with number Co the 2d equation 3 

and then add theſe equations and the mean time 
together; and you have the true Mae time of 
the 1 of the * 
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— ebe and 1 will have the 
mean time of the beginning 5 on; I 
more than 500, add it; and you hs the mean 
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Fay for the day, and add or ſubtract as the table 

directs; and you. have the apparent time reckon'd 


from noon. © 
N. B. In leap year after F ebruary, one wake: is to 


be dedufted from the day of the month: Alſo if 
the eclipſe happens in the day time, add one Re- 
volution 1 d. 18 h. 28 m. 367, gives the time of the 
next eclipſe. When the numbers A or B exceed 
1000, feject 2000, When the numbers cannot 
be found 1 in the tables, you muſt take . 
portional part of the difference, as is uſual.1 
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FINDING THE LONGITUDE. 


PO + © ys 155 
70 determine very nearly the. Longitude of any Place 
upon the Earth .. 


Several ways have been attempted to perform | 


this, but none of them ſo proper, ſo eaſy and cer- 
tain, as that by the eclipſes of Jupiter's ſatellites. 
And thoſe of the firſt or neareſt ſatellite happening 
ſo frequently, afford the beſt means for this end, 
by obſerving the preciſe time when any of them 
happens. But then it is neceſſary that the obſerver 


know before hand, within a little, when theſe | 


opportunities offer; leſt he either let them vn 5g. 

grow weary by too _ e er "I 

18 thus . . 4 
14 He muſt FRET 40%, 0 a ſmall 8 the 


Difference of longitude of Londen, and the place 


propoſed, either by the common maps, or by the 
dead reckoning at ſea. Turn this difference of longi- 
tude into time, allowing 15 degrees to an hour. 


2. By the laſt prop. compute the time of the 


eclipſe for London, and to this time add the time 


anſwering to the diff. longitude, if the place is eaſt 


from London; or ſubtract it, if weft: and yon 


have the time when to look for the eclipfe at . 
that place. Therefore begin to obſerve à quarter 


or half an hour before, with a teleſcope : And note 
the preciſe time in that place, when you ſee the 


beginning or end of che eclipſe. Then che differ- 


ence of this time, and the time for London, turn'd 


into degrees, will give the difference of longitude 


from London'; which will be eaſt if the 4 ob- 
| ROT, after 'the time at Lad; but welt pod 


Note, In ging you manſt lun or the richt or 


or 


» X 


welt tide of Jopiterforthe hmmerfionz un the left © 


45 
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= % rene n 


PPP 
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% or FINDING, | _ 
or eaſt, for- his Emerſion. And you need never 


. 


half, or at moſt, 3 his diameter. 


If on Augigſt the 20th N. S. 1752, I be in one 
of the Ladrone Iſlands; whoſe diff. lon. by eſtima- 
tion is about 140 E. from London: And I ob- 
ſerve the beginning of the eclipſe at 30 m. paſt 3 
o' clock next morning; and 1 find by computation 
that the ſame eclipſe happen d Aug. 20, at 7: 44 
” paſt 6 at night; that is gh. 31 4 m. later in the 
iſland than at London; therefore its diff. longitude 
from London eaſt will be 142* 49. | Ts: 108 


ie a8, GMILISEM. 


This method is ſo eaſy that one would wonder 
it is not more practiſed by ſeamen, when they go 
to remote countries; there being nothing more re- 
quired than a common teleſcope of three feet long, 
or a refleCting teleſcope of one foot; and a clock 
or watch ſet to the true hour of the night in that 
place, by which to know the moment of the eclipſe. 
And theſe eclipſes happen very often; there being 
about ſour of them every week. It is true, many 
of them happen in the day, or when Jupiter is be- 
low the horizon; and ſometimes clouds may inter- 
poſe and prevent the obſervation. But there are 
frequent opportunities when none of theſe things 
happen; and when they do, one may ſave the la- 
bour of waiting upon them. I don't know whe- 
ther this could conveniently be practiſed at fea ; but 
on ſhore. nothing is more eaſy. And one would 
expect that ſailors above others, ſhould be 2 
19 e an 


* 


look further from his body for either of them, than 
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Paar I. THE LONGITUDE. „ \Iif 
chan ordinary folicitous for making proper obſerva- 10 {||| 


tions, in diſtant countries, in order to. ſettle the bl 
longitude of places; without which, . this their 1 
art muſt for ever remain imperfect. |! 
To rectify your clock or watch in any place, = 0 
obſerve when the ſtar Allioth, or Caſſiopeia s hip 14 
is in a plumb line with the pole tar, (which is eaſi⸗- BNET 
ly known by hanging up a line and plummet) . | 
and at that time the ſaid ſtar is upon the meridian 10 
below the pole, and therefore the time of night will I 
be known 7 prob. 12, beforegoing, PETS J 
12 R O B. XVI. 1 41 
To fue the Pariation of the cel. . Wil. 
R v LE. I. an 
"HE b the Sun's true anima. dit. 
Take the ſun's F by the compaſs, which 11 
is call'd the magnetical amplitude, juſt when his tf 
lower limb touches the RON, or rather is half dt 
a diameter above it. 11 
Deſcribe the circle SINE for the 8 7 114 
N the north, E the eaſt point. Set the ſun's true i 
amplitude at riſing, (found by prop. IV.) from E 1 
towards N, as to O, if it be north; if ſouth, to- Wi 
wards 8. Ther fet the magnetic amplitude from FE 
© towards 8, as to A, if it be north; but to- 1 
wards N, if ſouth. Then make AB equal to EN, Wit 
god. then AE or Nh is the variation; 3 which 5A 
will be eaſt, if B be between NM and E; and weſt, mt 
when between N. and N. 4 þ 
And a ike method may be uſed when the am- 4 
Plitude'i Is taken AN + 1 


. 


q T 4 
G 17 * 
2 5 
28 1 
F - $4 ' 
j R 
= 
5 11 * E 
7 
"0 * 4.2 
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48 VARIATION Or [razr 


FIG. Ad 3 may be drawn by hand, which will 2 5 
Sg ew Nr or ſubtract the * and e A TA 
amplitude, 00 And the variation. | 1 


3 225 RU L k. 2. 22 k « 11505 gp 5 | Ai 

| 7 Bytws t Altitudes of the Sun, =. A: 

12 azimuths' af the fun (by the 2ziouth ] B 

0 when be is at the ſame altitude twice in B 

one day. Set them "ot the horizon NBSN, in | * 
their proper places, ſup = at 4 and - Ay Then 


biſſect AB in &, 8 N will be the true meri- py 
dian. Then let the LET of the firſt obſervati- 
on be reckon'd from the ſouth, and ſet it from 5 Bri 
the ſouth point to P, towards A, if it lye caſt- * 


1 ward; or towards B, if weſtward. Then AD is 8 
| the variation, which is weſt when D falls between . 
= A and $; and eaſt when between A and M. BE 
1 And the ſame thing may be done by drawing the Chi 
= meridian NS. 8.40 the 1 5 15 when it is in En 
1 peia's hip. - — 
1 | "x (51 H 10 1 Gat 
_ The variation of the compals i is — al Gui 
_ tering. At London in the year 1580 it was 113 Gul 
1 deg. eaſt, In 1657 it was north. Tat 1723 it was 12 Hud 
_ deg. weſt. And now it is at leaſt 15 deg. weſt ; — 
161 01 and proceeds weſtward by a flow motion of one Java 
| 8 degree in about ſeven years. However it does not Indi; 
10 move weſtward in all places, but in ſomè places Low 
1 _ eaſtward, and in others is nearly at a ſtand. Like- Mad 
3 wiſe the increaſe or decreaſe of A Nr i — 
1 | greater or leſs in different places. 1 
| X bort TA B Z E of the variation bf the c ſs alc 
9 | | 08 has been Dead + in Tee Mal: 
4 | may be goo guide % rhe” mar iner, toben other New 
| _ fail bim. A 
* | | 
"Wn 
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Ani L - - 
Azore If. — 2 
Baffins Bay. Cy Re 76 
Datos >. 5 
Barbary, N. W. Contr: 


N. E. Coaſt, 


Bombay . — 
Brafil Coat, Lac: 10 8. 
* 20 4 
Britiſh h Channel. 9 
Cana 5 
. omerin 8 * 588 
— Frio. — 
— Of Good Hope. | 
Chili W. Coaſt. 
Dn, Weſt at Sea. 
— Weſt at ſea 10 beg. 
German Ocean 


Guinea 8. Coaſt. * | 2 „ 


Gulf of Bins reads Sat 


Hudſon's Bay. } 7 
— — Straits. ; $ þ8 : 
Java Coal. 5 - - 
Indian Sea. ER a £1 A 4 
London. 1. 


Madagaſcar W. Coaſt. (e 
—— South e in Lat. 8; 


Majorca . 21 
Maldavia 9 50 1 NL 
e, 1 e e 2091! e 
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le between the ſhip's keel, an | that point.of nic i 
. 


VARIATION OF 


FO 
g Newfoundland S. M. 
New Guinea C. 6 E. 
New Holland S. and W. Coal. 4 W. 
New Zeland. = WE” fo 
Portugal Coaſt. 5 9 W. 
Weſt 8 deg. — i 
River Grand , before. 14 
Plate, befor. 19 E. 
Saint Helena. „ Jon Debs: 
Sardinia. 75 „ 13 W. 
Sicil 7). 5 . 12 W. 
Straits of Gibraltat, YR 
— . E. Entrance. 15 E. 
Entrance. 13 E. 
N Magellanica, E. Coaſt. 19 E. 
Triſtian de Cunha J. 3 
Van Dements Land. . 
| | Virginia — — 4 E W. 


But the mariner is not i > deen ond; upon 
this table, the variation in moſt places being very 


uncertain, and in many places quite unknown. 
And beſides, the variation is continually altering. 


Therefore he muſt omit no opportunities to take 
the variation at ſea by e as in a this Fro- 
blem is cel. 


iP R O B. XVII. 
12 fes the Lov: -ay of a Shi by ot. 


Rus. | 


1. If you are within ſight of land, 5 5 the an- 


this, : ex 
practice 


1. Th 


one point 


In at th 
Increaſes ti 
had to the 


MW which will 


cording 25 


of the ſhip 
ng to o Judt 


Paar I. I EE WAN 


paſs; and this is her quantity of lee-way. 


whick always bears on the ſame point of the com- 


2. Or ſet the ſhip's wake with the compaſs; 


the angle between this and the keel is her lee- way. 
And here the ſhip's courſe is ts be reckon'd ſo 
much further from the wind, as is her quantity of 


. 


lee- way. 


— 


All ſhips do not make the ſame quantity of lee- 


way, but ſome a great deal more than others; and 


that difference proceeds ſrom the different forms 
of their hulls, which may be infinitely varied. A 
perſon uſed to a particular ſhip will know better 


what lee - way ſhe makes, than a ſttanger; and in 


this, experience is the beſt director. The general 


practice to allow for lee - way, is as follows. 


1. The ſhip upon u wind, and all ſails ſet; allow 


one point. 


* 
+ 


3. Hard gale, - and one topfail taken in; 2 


4. Hard wind, high ſea, both topſails TE 3 points. | 


5. Only main-ſail and mizen out; 4 points. 
6. Only main ſail out; 5 points. 
7. Only mizen out; 6 points. 
8. All fails furl*d; 7 or 8 points. 


In all theſe caſts, a higherſea, and harder wind, 
ncreaſes the lee · way. Likewiſe reſpect muſt be 


had to the ſetting of the Water, when it runs high, 


vhich will increaſe or decreaſe the lee- way, a0. 


cording as it oppoſes or conſpires with- the motiom 
of the ſhip: and muſt often be allow d ſor acoord- 


vs to Judgment: 


e | Ships 


— — > — 2 


5 | CURRENTS: 19s. Par: 
_ » Ships that draw moſt water make leaſt lee-way ; ſhew 
and a ſhip out of her trim, makes moſt lee-way. run o 
However, the way moſt to be depended on, is to deterr 

ſet the wake of the ſhip with the compaſs, as di- 'Th 
rected in this problem. by the 
1 VV eh, poſitio 
PRO B. XVII. furrow 

e 1 hh Hh rent's 

T find the ſetting of a Current and its Velecity. how 


When there is a ſmooth ſea and little wind, 
heave out the boat with three or four hands in her, and ho 
together with a compaſs, log- line, and half- minute 
glaſs; and alſo a triangular board, the bigger the 1 
better: To one ſide of this board faſten as much lead if it de 
as will ſink it; and to the three angles, tye three F © 
equal pieces of line; and knot the other three ends 


together, and to this tye another line 100 fathoms FEES 
long, or more. Some uſe a kettle ty d by the bow, There 
inſtead of this board. 1 N frual e 
When you are off from the ſhip,. caſt over your _ th 
editerr 


board, letting it fink 60, 80, 100, or 120 fathom, 
if your line will allow. Then faſtening the line to 
the ſtern of the boat, it will bring her up, and 
make her ride as if ſhe were at an anchor. Then deep an u 
caſt over your log, turn up the glaſs, and as you the Euxir 
veer out the log- line, ſet the drift of the log with ple, and 


current ſ 
ſound the 


the compaſs; and this ſhews you how the current I And in al 
ſets; and the length of the log-line run out will der curren 
give the quantity of its motion. But you muſt add If a ſhi 
to the drift 3 or 4 part, according to the length ſea, and a 
of the line ſhe. rides at; for both the boat and the wards any 

was no Cut 


board. will drive; but the bigger the board is, the 


ea eee e ſame point; 


If this board be heay'd out of the ſhip, into the was ſuppoſe 
wake, and ſuffer'd to ſink far enough, it, wil Hence, 
3 | | $4 5 1 he 


K C7 


— 


Pax r I. | CURRENTS. Fo 
ſhew the direction of the current, and the line 


run off compared with the _ way will help ma 


determine its velocity. 
The direction of a current or great 55 raiſed 


by the wind may be nearly conjectured from the 
poſition. of the waves, that is of the ridges and 
furrows of the ſea. For the direction of the cur- 


rent's motion is me perpendicular, or acroſs theſe 
waves. 

A current's motion may be diſcover'd by keeping 
an exact aceount of the ſhip's'way, both outward 


and homeward, according to the dead reckoning. 


For the difference of the reckoning outward and 
homeward; will ſhew the motion of: the Gahan 
if it n e continual. . 


n. „ 


1 


There are rent less in which there”! is a con- 


en 
593 | 


tinual current; as in the ftraits of eg 
where the Atlantic ſea runs continually into the 


Mediterranean, and in this place there is an under 


current ſetting the contrary way. In the Baltic 
ſound there is a current, and four or ' five fathom 


deep an under current. There is a current from 


the Euxine ſea, through the ſtraits of Conſtantino- 
ple, and Propontis, and in many other places. 


And in all ſuch places, it is probable there are un- 


der currents ſetting the contrary way. yy ORE! 

If a ſhip be at reſt, or have no motion in the 
ſea, and at the ſame time the ſea has a current to- 
wards any point: It is the ſame thing, as if there 


was no current, and that the ſhip-ſail'd toward the 


ſame point, and with the ſame matadny the current 

was ſuppoſed to have. * 
* if a ſhip ſails upon any courſe in a cur- 
D 4 rent; 


TRADE WINDS. 
rent; inſtead of conſidering the current's motion, 
one may conſider the ſhip as having a ne courſe, 
the ſame as the current's motion is. e 


4 To deſer ib 7 . the Times. Perio ds, | and DiceBions * 


the Trade- Minds, and MAanſoons. 7 


It is certain from experience, that in the tem- 
perate, zones, the winds are ſo variable and uncer- 
tain, that they blow from all points of the compaſs 
at all times of the year, without any diſtinction ; 
but between the tropics and ſomething beyond, 
they keep a certain regular courſe, either conſtant- 
ly the ſame, or variable by certain rules, accord- 
ing to the time of the year. And theſe winds, 
that blow conftantly thus from ſome certain point 
of the :compaſs, are called trade winds. And if 


they ſhift at certain periodical times of the year, 


they are called -on/cons, Concerning which, the 
following obſervations have been made. 


1. Between the tropics, and as far as 30 deg. 
N. and S. lattitude, there is conftantly an eaſter- 
ly wind, all the year, which would doubtleſs be 
the ſame quite round the globe, if it was not for 
the interpoſition of high mountains and continents, 
that interrupt its motion in particular places, as 
in the Indian and Chineſe ſeas, as will be explained 
afterwards, The limits of theſe trade winds, arc 
confin'd to a very little | compaſs, for in B 
theſe limits, the wind is found to change almo 
inſtantaneouſly, Likewiſe it is ſaid, that a little 
without theſe limits, from 30 to 35 deg lat. there 


are generally weſterly winds, , | 2. In 


N. and 


terrup 
great 

regula 
ever n 
on the 


* lat. 


always 
ktowr 
in gen 
there 1 
of thel 
tains, 
the ſoil 
heat. 


3.1 
winds 


\ 


Pakr I. TRADE WINDS. 
2. In places near the tropic of Cancer the wind 


is N. eaſterly; but near the tropic of Capricorn, 


8. Eaſterly: Likewiſe, when the ſun is near the 


tropie of Cancer, or all ſummer, theſe winds afe 
a point or two more ſoutherly; and in the winter 


more northerly. The motion of the fea likewiſe 
follows the courſe of theſe winds. All this is fo 
be underſtood in open ſeas, where there is no in- 
terruption from the land. In the Pacific Ocean or 


great South Sea, the winds are very freſh,” and fo 


regular and conſtant, that in failmg, one ſcaree 
ever need attend the ſails. Only near the land, as 
on the coaſt of Peru, and on the weſt of Africa In 
S. lat. and 100 leagues from Guinea, the wind is 


4 


always ſoutherly. Storms and tempeſts are ſeldom 


non in the fouth fea. - What has Been faid Holds = 


there is # 
of theſe winds, arifing from the ſituation of moun- 
tains, vallies, woods, and the various diſpoſition of 
2 ſoil, as it is more or leſs capable of reflecting 


* 


3. In the Atlantir and Fihidpic Teas; the trade 


winds on the cbaſt of Africa reach to about 28 dey. 


N. and S. lat. and at the American ore fear 317 
lat. and in this ſea the S. eafterly winds reach as 
far as 4 deg. N. lat. and neat the cbaſt of Braſil in 


America, they are more eaſterly than in the ſame 


lat. near the African coaſt, Where they are more 


On the 8: coat of Guiken Hoch Sikrri Lede to 


St. Thomas's Ille, the ſouthefly ind ſouth-welterly 


winds are perpetual. Allo on this coaft thete ale 


frequent calms, and tornadbes. Ih lat. 10. In 


that coaſt the wind is weſt; and in lat. 4 Or 30, 


N. weſt. D 4 75 Be 


greut variety in the forces aid directions 
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TRADE WINDS. 


Between 4 and 10 deg. N. lat. and 100 or 150 


- Jeagues from the Guinea coaſt, there is a tract of 
ſea, wherein there are perpetual calms, attended 
with thunder, lightning, and frequent rains; whence 
this place is by navigators call'd the Rains. 
Near the Caribbee iſlands there are often hurri- 
canes in the month of Augu/? : Near theſe iſlands 
the wind bears more eaſterly, ſometimes E. ſome- 
times E. by S. yet commonly a point or two to 
the northward. And the ſtrength of theſe winds 
gradually decreaſes, in ſailing to the weſtward. 
On the coaſt of Braſil, from April, the S. W. 
. wind blows, and from September the N. E. And 8. 
of Braſil it inclines more weſterly. But on the W. 
coaſt of America the winds are weſterly, _ 
For the ſake of theſe winds, all thoſe that uſe 
the Weſt-India trade, even thoſe going to Vir- 
ginia, count it their beſt courſe to get as ſoon 3s 
they can to the ſouthwards, that ſo they may be 
Coreg of. ir / one nila ons 


4. In the Indian ocean, the winds are partly 
general, as in the Ethiopic and Atlantic; and 
partly periodical; between the latitudes of 10 and 
30 deg. S. the 8. Sa wind blows all the year. 
- Ffom 2 to 10 deg. S. lat. the S.-E. wind blows 
from June to November; and the N. W. wind 
from December till May; this extent is a degree leſs 
near Madagaſcar, and adegree morenear Java. And 
this Monſoon reaches as far as the Mokacco iſlands. 
From 3 deg. S. lat. northwards, the N. E. 
wind blows from October till April, a clear breeze; 
and the S. W. or 8. S. W. wind from April to 
October; this laſt is ſtronger, but accompanied with 


rainy weather, Theſe winds are not ſo conſtant | 


in the gulf of hemd us in the Lian fea. - 
Py EE p Ko | Between 
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PART I. TRADE WINDS: 
. Madagaſcar and the African ſhore, as 


far as the equinoctial, the 8. S. W. wind + Ga 
from April to October, which is more weſterly near 


the line. The reſt of the year, it is eaſterly. 


To the eaſt of Sumatra, and in the coaſt of 


Cambaia and China, as far as the Philippine iſlands 


and Japan; the N. wind blows from November till 


May; and the S. wind from May to October or 
November ; but theſe Winds will vary a point or 


two aner And between New Guinea and 


Sumatra 8. of the equinoctial you have the ſame 


winds; but the N. wind is N. weſterly, and the 
8. is S. eaſterly, but vary ſometimes 5 or 6 one 
Beſides, the time of the changing of theſe winds is 


a month or ſix weeks later. 


Between the S. end of Madagaſcar ind the die . 


the S. E. wind blows from October till May; And 
from May a weſt wind. Beyond St. 1 in- 


to the ſea a S. wind. 
| Theſe contrary i inds do not ſhift all at once, 


bue are in ſome places attended with calms, in 


others with variable winds. The end of the weſ⸗ 


terly monſoon on the coaſt of Coromandel, and 


the two laſt months of the ſoutherly monſoon in 


the Chineſe ſea, are very ſubject to be tempeſtu- - _ 


ous, which renders the navigation of theſe ſeas un- 
ſafe at that time. Theſe tempeſts are by our ſea- 
men called the breaking up of the monſoons. _ 

By reaſon. of the ſhifting of theſe winds, all 
thoſe that ſail in thoſe. ſeas, are obliged to obſerve; 
the ſeaſons proper for their voyages; and ſo doing, 
they fail not, of a fair wind and ſpeedy. paſlage.. 
But if they chance to out ſtay their time, till the. 


contrary monſoon ſets in, as it ſometimes happens; 


hoy are forced to give over the hopes of accom- 


ing their intended voyages, and either return. 


4 > | 
bg £ a 1 1 
= CI 
PE Ss £ 1 x 426 * - 4 E „ 9 
* = 


88 


PLAOING THE SAILS 
to the port from whence they came, or elfe put 


into ſome other harbour, there to raged. wy time 


till the winds ſhall come favourable. 


PR OR XX. 


Ts determine the Pofition if the gelb 7 4 . in 
reſpect tothe Wind; t Pofetion of thr Rad; 
and Way of working a Ship. 


The ſails of a ſhip have more or leſs force to 
move the ſhip, according to the different poſition 


i. 


they have in reſpect of the ſhip's keel, as well as 
in reſpect to the wind; concerning ee obſerve 


theſe general 
A RuL Es. 


1. Head ſails ſerve to keep a veſſel Ready, and 
to make her ware. Main fails tend only to move 
the center of gravity of the ſhip. Mizen fails keep. 
a ſhip from ſheering backwards and forwards; and 
ſerve to force a ſhip's ſtern to leeward. Sails have 
more force the taughter they are hoiſted; and a fail 
that bags has leſs power. The higher a ſail is placed 


the more wind it will receive to move the ſhip. - 


2. Any one fail gives the wu motion to the 
ſhip, when it ſtands at right angles to the keel, 


and the ſhip goes directly before the wind. But in 


all the fails together, becauſe one fail keeps the 
wind from another; if the wind come at an angle 
of about 60 degrees, they will have the moſt power 


to move the ſhip. Likewiſe the nearer: a right 
angle any ſail makes with the keel, or ſhip's way, 


the leſs lee-way ſhe makes; and the further from 
a right angle, the more lee-way. | \ 

. #gain, Thenearer the way of the wind is with the 
way of the ſhip, the leſs lee way; and the more 
diftant or a- croſs, the more Jee-way ſhe makes. 


3. As 


about. 

the ſam 
make a 
wind m 
ſhip's 
keel mz 
turn he 


x 
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As to che ub Arberg placing 67 the FIG. 


Z- 
fails: If S be a ſhip, SD her way, SA the ſail, g, 


Vs the direction of the wind, or the point it: 
blows from. Then if the ſhip lie near the wind,. 
the angle I muſt be almoſt twice the angle 
ASD, that is, the angle between the wind and 


the fail and the kecl. If the wind come near at 
fight angles to the way of the ſhip; the angle * 
muſt be once and a half the angle AID. And if 
ſhe go almoſt before the wind, the ſail muſt almoſt 
biſſect the angle, between the point of the wind + 
and the keel. And ſuch poſitions will give the 
greateſt motion to the ſhip. And to cauſe her to 
gain the moſt to windward, the angle VSD muſt 


be 55, and SA 35, ASD 20, or thereabouts; l 


if any ſhip can lye fo nigh the wind. 


4. If the wind come almoſt acroſs the way of 
the ſhip, then the ſharper the head ſalls are ſet, 
tie more power thy have to turn the ſhip's head 
about. Again, if the way of the wind be nearly: 
the ſame as the wa ay of the Pri ; the ſail ought to 
make an angle with the keel of 54 degrees. If the 
wind _ an angle of 40 or 50 deg. ** oe 
ſhip's way, the angle betweth the ſ. 
keel may be about 30 deg. And theſe . 
turn her faſteſt 1 


5 The mol etiuntigebudto bien _— the rudder, 
ſo as tb have the greateſt force poſſible in turning 
the ſhip about, is, when it makes an angle with. 
the keeF of 54 + degrees. The faſter a ſhip: fails, 
the better! & will — 2 her helm; 1 11 the fail * 


the ſail, ſhould be _ ty double the angle between 


/ 


60 TURNING TO WINDWARD. 5 


| 16. flow, ſhe will ſcarce ſteer at all. If ſhe heel muck 
280 * . wan 5 4 anſwer the helm ſo well. | 


* i 255 PROB, XXI. 
To find t the Place: of turning to Wind- ward. | | 


n of the Wind, and 


99 angle /AD or V the neareſt a ſhip can 
lie to the wind. And if a ſhip fail from A to B; 


4 find the point . where ſhe muſt turn to 


- Having made the angles Wah and AF the 
mnareſh the ſhip can lie to the wind; through B 
draw B C.parallel to F A "ret rehſ AD i in 0. 3 


78 Ci is the __ required. ; 
1 Wh I Wienerin 


4 * given, and the angle WAB and Ar or 
Ac, then you have BAC, and FAB or its equal 
ABC; and from thence ACB. nen AB 


Sach. AB: S. ABC: 4. 
| ROB. XXII. 


| — fr the Pre of 2 10 Wadward in 4 


ent. we 


1 


11 Seppel a ſhip fails from A to Bi in a current that 
| 10 in the direction A, from A to I; and if ,, 
be the point of the wind; to find the ph C 
Where to turn to windward. 
Make the angle VA and WAP the neareſt the 
ſhip can lie towards the wind. And make AE. 


— 30 0 KA, and AF to my as the motion ot the ſhip 
5 | to 


C ART 
0 the 
aralle 


2 HC. 


Parr I. | 1 CAPE s. 2 


— 


o the motion of the current, and * £6, EH FIG, 
arallel to AI; then through 7, H. draw thelines AG, 1 5 
HC. From B draw BC parallel to 48, and © © 
om C draw CD 2748 to Al, and from | 
raw BD parallel to AI. | 
Then C' is the point of turning wah; 
nd the ſhip is to. ſteer the courſe and diſtance. Ae, 
d by the motion of the current ſhe will be brought 
C. Then ſhe muſt ſteer the courſe and diſtance 
D, and ſhe will then by the motion of the cur. 
nt arrive at B, as required, 

Here note, If the direction of the current be 
om 7 to 4, the points G, H muſt be taken on 
e other ſide of the lines AF, a but the reſt 
the work is the ſame. F 
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Ie 1s | ſclirde work while to ſolve this trigonome- 
ally. But they that have a mind, may find 
ough given in the triangles AA, ABG, EDR. 
any more queſtions might be propoſed, of little 
> in the art of navigation; which if any one 
ould know how to reſolve, he muſt make him: 
f well W with on TOY 
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| 8 u are e ſailing; on Wks 158 8 12. 
4 — B, and you ſee the cape C. Take 
bearing of the cape wy * — 

n 


* - A * — pa 
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'FIG. ben . you jo png” a known diſtance 1 


8 AN DS. 


the ſame courſe, take the bearing o the cape again 


at We Then N is given the diſtance BA, „the 
angles A and B, ſubtract the ſum of A and 
380, the remainder is the ey C at he * 


B from 


Then . g As fine of as © 


Dif 1flance . 


Fine angle B 
* A Cat the „ 7 ae. 
ae A ROB. XXIV. | 
; To hired a Ship through ha Sands, to 2 Hees, 
or the Mouth of # Rover, © 
Runs. 


To do W be ſea marks, or ehe 
houſes ſet up on purpoſe; ſo that every two of 


mie; may ſtand in a right line paffing through the 
road between two ſands; and a ſhip is to fail along 


dme of theſe right lines, till ſhe come into ſome 


others of the right lines, and ihen change her 
courſe, according to the poſition of theſe ſands. 
Thus, 7, H, , E, 2; N are ſea marks. And 


fuppoſe a ſhip at ſea is to ſail into the river Z; 


: river. % 


ſhe muſt come either into the line P as to E, or 
into the line TH as to D Then ſhe muſt ſail in 
a right line with TH, or elſe with PI till ſhe 
come into a right line with RCG. Then ſhe muſt 
fail along the right line KG, till ſhe is within the 
And thus ſhe avoids. the fonds 4, By GG 

There are often bugys; placed in the road” be- 


tween. one ſand nt which anſwers the 
ſame 


'S « 


Put 
part of 
one ro 
of all t 
ſame ri 


ſame. 


Call 
and C1 
againſt 
BE (ad 
Laſtly, 
be 4. 
_ 


Ther, 
and forn 
there ca. 
for all ſ 
ſeveral a 


Multi 


ſame end in the day time, where the paſſage is not FIG. 
very difficult ; or where. there are not convenient 13. 


places for light houſes. 5 | 
PROB. XXV. 


* 


7 compute the Power er Peret of Tuck. 1 


* Rer. 


Put 1 for the force at the hand, alſo mark every 1. 
part of the ſame running rope with 1. And when 
one rope acts againſt ſeveral, mark it with the ſum 
of all theſe it acts againſt. And every part of the 
ſame running rope muſt likewiſe be mark'd the 
ſame. Proceed thus till you come to the weight. 

Call the force at 4h, 1; alſo mark 4 C, 15 
and CD, 1. then mark FB, 2; becauſe it acts 

againſt 4b, AC. likewifs. mark BC, 2. And 
BP (acting "againſt AB, BC) muſt be mark'd * 
Laſtly, (acting againſt , BC, DC) will 
be 4. Therefore the force of the hand Is. to the: 
* as 1 to 4. 


KU XXVI. 


To gauge a Ship? s Holl. 


There being ſuch great diverſity in the — 
and forms of ſhips, that it is not to be expected 
there can be any one rule which can anſwer exactly 
for all ſhips. The practical rules laid down by 
ſeveral authors are as follows. | 
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10 GAUGE A SHIP! 


in a ee 20, Sivide e 945 diere, the 
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RYE, 1... 


Multiply the length by the 88 and tbe pro- 


duct by the depth, in feet; then divide by 100 for 


war ſhips, or 95 for merchants that allow 2 
for guns, gives the tuns. -W | 


WITTE . <l 
Irie her length from the ſtern· poſt to the up- 


Bl part of the ſtem, ſubtract 5 her breadth from 


that length ; multiply the remainder by the whole 
\ breadth, and that product by half the breadth, in 


feet; * then divide by 100 or 94, [os the 
King” s or merchant” s tunage. | 


Rur E 4 
| The weight of a ſhip's 8 burthen is balf the 


| weight of water ſhe can . 
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NAVIGATION. 


— — — 2 
| CD 
| P A R T 1. +&L 
1 | fore i 
x The Theory or fundamemal Principles of wares 
| NAVIGATION 1 
Cor 
vi. PLATIN EIN LY 
| | For 
Eh 5 PROP. bor, | A:: 
5 ſition 
At Radius 2 Be eil = 
Diftance run :: . Ak + 
2 = the 40 ph — There 
; wo IU EE u“ AF: « 
Fi "oF * pbitnaridhr : 4 2 
17. Let 4BF9 be the rumb line deſcribed by the Cur. 
ſhip; P the Pole. Divide the rumb or diſtance 
G into an infinite number of equal parts, AB, 

| BC, CD K&ec. through A, B, C &c. draw the ſM 
1 - meridians PA, £8, £6 Sc. and the parallels of For 
: latitude AL, Bl, ©; De &c. Theſe will form i departy 

an infinite number of ſmall triangles ABI, tude, 


| Bog, CDg &c. all equal and ſimilar: for all the diff. ia 
| hypothenuſes AB, BC, CD &c. are equal by {ines ar 
conſtruction. And the angles AB, þEC, gCD Whenc 

&c. are equal by def. 9. Whence all "the ſides 4h, 191-4 

Bp, Cg &c. are equal; And alſo the ſides 4B, ar . 
| 7 2 4 


Pagr II. PLAIN $A EIN G. wy, 


ap NE, 2 one of the . a8 FIG. 
3 it ain-trigonometry, As radius: I7s 
S. EB 35 AB: iB :: C: 0 2 
&c. N ſion, rad : SAAB. : : AB 
 BC+CD &c.: #B+pC+gD c. But AB+BC 

CD Ke. or AF is the diſtance run, and #B+pC 
+gD &c. is the departure, by def. 7. There- 
fore it is, as rad: S. AB :: diſtance run: depar- 
ture; or alternately rad: diſtance 1100 S. courſe 
(+4B) : departure. Q, E. . 


Cor. I, As Radius : $ 


Diftance run: Wy e UL RG. 
5 of i the Cour, i | | 
For by ut onometry, 9 a 3 


133 775 22 0 
ſition) cb Kc. Bk 14. K c. 
AB+BC-+CD c. = diſtance. run Ak, and 
Ak+Bp+Cg &c. = AR the difference : of latitude. 
Therefore, Rad: $.4B or cof. courſe : : diſtance 

AF; diff, lat. IR. or 2 rad: late | 
AP : : col, courſe: diff. lat, 4S , br 


Cor. 2. e 29% Mi 
Diff. Eatitud: | Po 
Tan. r ee ite dee ag 
Departure. 


For by this op. radius: YT, : . 3 | 
departure: (by cor. 1.) coſ. courſe.; diff. lati- 
tude. And alternately, coſ. courſe: | 8 courſe. :..: 
diff. latitude ; departure. But by. the nature of 
ſines and tangents, coſine: fine : : radius; tangent. 
Whence rad: tan. courſe:: diff. lat.: departure. 


Gn. 3. Hence if the difance runs. the ** 
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| ure, 


po 
AL, if ſhe fails towards the equinoctial at 4. For 


PLAIN SAILING. 


lines, they will form a true right angled plain tri- 


angle. And conſequently the ſquare of the diſtance 
run is equal to the ſum of the _ of __ mo 
ture and. Gif latitude, 5 ks 


WE | 8 S* H 0 "= 


. 


This Prop. ntl its cordidurigh will males all he 


caſes of plain ſailing, or thoſe where-no-longitude 


Is concern'd. 


Hence may be diſcover'd a manifeſt difference 
between the departure and meridional diſtance. 

For in ſailing from A to F, or from 
departure is the ſame, being the fum of the lines 


Fto 4, the 


KB, C, D bc. which is greater than the meri- 
dional diſtance RF, when à ſhip fails towards the 
le at V; and lefs than the meridional diſtance 


all the parts Bf, Cp, De &c. of the depart- 
are greater than the correſpondent parts 
"Rm, um, no, Fc. in the parallet RF; and leſſer 


than Mt, #5, ir, Ge. in dhe parallel KK. 


And the departure is of à middle quantity be- 


tween them. "The diff. of longitude is alſo differ- 


_ 85 both the departure and meridional diſ- 
For as the meridional diſtance at F is RF; 

bp at A is AL; and the departure between A 

and B is the ſum of the lines BA, Cp, De, &c. to 


I; fo the diff. of longitude is the arch of the 


8 -<quinoQtial' contain'd 
three 


"tude bs fit and immutable when the places 4 F 


therefore is greater than of the others. I heſe 
therefore, the meridional diſtance, de- 
parture, and difference of Jongitude, are. eſſenti- 
ally different from one another. The diff. longi- 


Bj E 


— 


710. of latitude,” and the departure, be laid out in right 


| PA and PL, and 


PART 
are fix 


 whethi 
. onal di 


and thi 
compu 
two. © 
But 
ty, for 
ral cou 
departu 
ſails fre 
the dep 
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RF, le 
greater, 
direct Cc 
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ſphere, i 
diff. lon 
radius: 
8 1 
Con. 7 
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Par II. PARALLEL SAILING. 


are fixt ; and ſo is the departure for a ſingle courſe, FIG. ** 
vhether backward: or forward. But the meridi- 
onal diſtance differs from itſelf in the places My Fo; 
and this is of no manner of uſe in navigation, all 


computations whatever depending en the other 
two. 7 

But though the ee is of 2 certals quanti- 
ty, for any one given courſe, yet if there be ſeve- 


ral courſes between any two places 4, y the whole 


departure may be different. Thus, if one ſhip 
ſails from A to L, and from L to E, ſhe makes 
the departure AL. But if another ſhip ſails from 
4 to R, and thence to J ſhe makes the departure 
RF, leſs than the ant And one of theſe is 
greater, the other lets than the departure in the 
direct courſe AF. 43 bx 


4 Col. latitude 
e 


— 


En 


Ke if 4 * 4 - * 4 4 : 4 : 


Druebzräg rien. 5 


The 1 a, latitude i is the radive of ROY pa- 
rallel of the two places; and the radii, of all circles 


are as the circumferences, or any cotreſpondent 
parts thereof; therefore the radius of the parallel, 


is to the diſtance in that parallel :; as radius of the 
ſphere, is to their diſtance in the equinoctial, or 
diff. longitude by def. 5. that is coſ. latitude : 


radius : : diſtance of the places 2 diff. -Jongitude. 


2. E. Di. 
Cor. The length of a. degree of longitude. in «Ke - 
alle of: Os is as N line of its e 


24 „ „„ * „ 14 
N For 


r Or. 2% 


Diſtance f two place! in one Hut. m_h 
. longitude. : 1 b mo 


* 


17. 


For the diff Led heing: given ; Th na. 


2 201 the lat. to the diſtance in the! _— will * Se 
b p en 2 — e 03 "7, 8 ff 

U. . Cor 

Sobel. 'This: pp wb reſolve all caſes of . _ 

1 ella, that i is of ailing orgs caſt or weſt, | 

"IR 1 whe P. R 0 P. wm. . 

G a Oofine of mall latitude: 5 | dif. lor 

i Redtus: 2 £53 ww n 8 . tan. '©« 

19 Departure : F e dif. lat 

r ru, nearly. 3 

Danone rü Tos. 2 

Suppoſe 5 E. be tvro places, gent it was than | of fi 


in prop. I. that the departure is the ſum of the } 
lines 4B, pC, gD, &c. which ſum is greater than ain 
RF and Ic than AL; and if the diſtance AF be it inſte⸗ 


not great, it is nearly. a; mean between RF and I Peporti 
AL. Let x be in the middle between A and R, . 
then the parallel xw is nearly a mean between RF 1 

and AL, therefore æ7¹] may be taken for the de- bw 


parture, nearly. But by prop. II. it is as col. 
lat. of &: radius : : xw : diff. longitude ; that is 
coſ. middle latitude : radius: departure: diff. 
lopyfruds., nearly. 2 Z. D. 


Gr: 1. 25-4 mildli latitude : ag 
Sine — 


88 e 5 15 


Diſtance run: 


Bf of bb. 


_—_ prop. col mid, lat:  rad:: dep: i c ling 


andby ** I, rad: diſtance: 1. courſe": dep. _ 
T herefore 


| Paxrll, MERCATORS SAILING. 7x; 
Therefore ex. 0 _ mid. Jak: root FIG) 


Scourle: dif) ng; 4 A. it n u 
Cor. 2. Cofine mid, l lind e 2 
Dan ee Cf 
Hierauf im: 
 Differexce |, I 
eh Witt ft Fer Ay 1 191 1. N 


Fd this prop. cok mid. lat: Fan : dep. 
dif. long,” and: by cor. 2. prop. I. rad: dif. lat.: 
tan. courſe : dep. and ex equo, col. mid. u: 'F 
* le. G: tans! caurſe.: dif. long. 113 


80 D LU 


Tae. and ing corollaries will es all 1 
of ſailing where the longitude. is concern'd. And 
if you u take half the ſum of; the natural coſines of 
the two latitudes, and (finding its lagarithm) uſe. 
it inſtead of the caſing. off middle latitude, * MY 
proportion "A * . Ons e . = 


As brodis 4 Less. . ws 1 5 | - 
 Meridional difference Sf . : Frey 3 
Departure: | r 
Diff. longitude, 

DEMONSTRATION. 


Let A. F. by two. places, then, it has 8 
in Prop. I. that the, infinitely. mall triangles 
upon the globe, ABt, Bop, &c, are all ſimilar. 


and equal. And by he nature of Mercators 1 
chart, theſe triangles are each of them projet- 1 
ed into others upon the chart, like wiſe ſimilar 25 
nm 1 nnr: 1 

courſe = 7 


N 
118. «courſe remaining \the ſame in both. Now in any 
17. ſmall triangle as ABA, ſince its departure 45, by 


7 ; | 
= = % n 
> * * 3 5 


MERCATOR'S/S; 


the conſtruction of the chart, is ſo far enlarged as 


to be repreſented by its correſponding diff. longi- 
tude; therefore the dif. latitude A will be increaſ- 


ed in the ſame proportion, that i, as #B : diff. 


longitude of #B, or of A and B:: ſo proper dif. 


latitude A: to its repreſentation in the chart, call'd 


its meridional diff. latitude, or meridional parts of 


: Ak. {DP herefore m the 6militude of all ke, nord 


angles, it will be as 
Heridional parts bf Ak + dif. has 4, : 


At; B: : BYG: O:: : 8D & c. : : (by com- 
poſition) Ak+ Bp+ Cg &c. or 92 70710 pt 


e &c. or the departure. 
And again, as 9 departure : merid. p. At; 


if. long. A, B:: mer. p. BY : dif. Jong. B, 
: mer. 5 Ce diff. long. , D &c. (by 


| conpalitions fum of the meridional parts of 4 


„C, &c. that is of AR; ſum of all the dif. 


long. of IB, BC, CD, &c. or the dif. long. 8 


A, F. And alternatel 0 AR. proper dif. lat.: 
Meridional parts of : 5 dif, ; long 


tude of A and F. V2 E. p. 


Cor. As Radius: © tied; . 
Tan. courſe : : wee 
Meridional dif. latitude: = # 
ah lang,. 


F 


For by cor. 2. pr. 1. rad,: Tan cle 2 dif. 
lat. departure: : (by this er e weren dif. 


how's 7 dil. longitude: 
. cn 2 . 


* 6h 
\ 2. 
* 
£ 


This prop: * corollary will ren bs —* 
** or where the longitude is 


of r 


— 


concern 'd 


dians it 
be a ri 
all the 
the ang 
is on tl 
an muſt 
the pars 
radius, 
cant of 
degrees 
continu; 


| creaſes. 


chart, fi 
latitude, 


the glok 


rn - LOG: TANGENTS,” 3 


concern'd, by help of a table of meridional parts, F1G.. 

by which the meridional! diff. latitude is hal. 1 7. 
The foundation of this prop. depends on the _ "0 

ſtruction of nen which zonſtruction 1 

is this: | Ft: Ce 
All meridians in this cha. are mii to — 

another, and at the ſame diſtance as at the equa - j! 

tor. In conſequence of which, all parallels of lati- Y 

tude, and every part of them wilt be repreſented 

in this chart, bigger than they really are upon the 

globe; and that in proportion of the coſine of la- 

titude to radius. From the paralleliſm of the meri- 

dians it likewiſe follows, that every rumb line will 

be a right line in this chart, ſince: any rumb cuts 

all the meridians at equal angles. Now to have 'WE 

the angle of the rumb, the ſame on the chart as it - 

is on the globe ; the contiguous parts of the meridi» . 

an muſt alſo be increaſed in the ſame proportion as 

the parallel was increaſed, that is, as coſ. latitude to 

radius, or which is the ſame, as radius to the ſe- 

cant of latitude. And hence it follows that the 

degrees of the meridian in approaching the pole, 

continually increaſe, as the ſecant of latitude i in- 

creaſes. The lengths of the meridian line in this 

chart, from the equinoctial to all the degrees of 

latitude, being expreſs d by numbers,” and put into 

a table, are what they commonly call eridional = 

parts.” And the difference of theſe numbers anfwer- ' WW 
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ing to the difference of lat. of two places, is call'd = 1 
the meridional difference of latitude. And as upon 
the globe j the rumb, the diff. latitude, and de-. Wm 
parture put in ſtreight lines will form a right angie = = 
triangle; ſo their | repreſentatives in the char oa 
that is, the rumb, the meridional diff. Eads 2. — = 


diff. longitude, will. alto form 4 tight angled: trian- 
as hs 


_— hy £2 © 


"PROP. 


[LOG/TANGENTS/ 


1 4 int 
3 4 #4 o 1 : Sx 4 
5.2 N * Wa £E3 * 11 


Tru? PROP. Vi 


atiohe wblow! Hans PC's hte and ihe | 
Pee of the log. tangents of half the com- 3 
pements of the latitudes of two places; multiply 
it by 19000, and keep the product: Then, 
— As the tan. of the conſtant angle 51 38, 5 a 
rot -" tp" IA Og | „ron goes ; 
That produdt? 2 8 : * 
Tan. courſe : | { 91110 5 9 1 e 
e longitude. 


| DunonzTRATION. 


Fd 


Pa 4 * % 
: 


11 is . (by the muchas of n 
ad muſt here be taken for granted) that the length 
of the part of the meridian line in mercators chart, 
which repreſents the difference of latitude of two 
places upon the globe, is equal to the difference of 
the log. tangents of half the complements of the 
two latitudes, multiply'd into the number 2. 302 58 
50g, and that product into the radius of the ſphere. 

Now, ſince the table of meridional parts are ex- 75 , o/ 
preſs d in minutes; expreſs the radius of the eartb M © 9" 
in minutes, and it contains 3437-7469, and this er 
multiply'd by 2.302 58509 gives 701 5. 705; which Mak 
laſt number multiply d into the Arne of the W ap! 
Gid log. tangents, gives the meridional parts, or BC 
— — 22 
of the log. tangents, then 791 5. 705 D is the me- 

ridional parts.  Whence by cor. pr. 4. As the ra- 

dius of the tables: mer. dif. lat.:: tan. courſe 
| _ longitude. That i is IOOOOOOOOOO : 7915. 5.705 D 
: tan. courſe: dif. longitude.” And dg the 

two ws terms by r by 


fl | ' I ©000z 


A $7 
2 7 «" # — 


Pane this CASES! or s SAILTNG. 75 


I 10000," owl have, 12633 roc 0 10000 D id FIG; 
tan. 282555 diff. longitude,” And the log. of 
12633100000 is 10. 0 5093, and is the 8.7 tan- 
gent of the n angle 51 38. . Z. Y 


SCHOL. 


Ln 


T 


— 


This p prop. wii the help of prop r. will reſolve. 
all caſes of ſailing whatever. | 
In the few foregoing pak 1 . nba; 
ſtrated the truth of the chief methods of (ailing now 
in uſe; and deduced them from their genuine prin- 
ciples, and fixt them upon their proper foundations. 
By which the reader will be enabled to ſer that this 
theory is not ſounded upon falſe A yea but up- 
on ſuch as are ſolid and true; And conf: N 
that all calculations built herẽon may be depend 
on as exact. What remains is to give the particu- 
lar ſolution of all the caſes of failing, - -with ſome 
other things of ule in this art . e 


PROP. vi. F R OB. 


J V Wer RR, 


e 
To + re al the Cafes 225 r, eee by 
"Beale nl amuſe, © 

- Mikadwd ea et oro 48, 2. 13. 


Ah is the Afererice of can A 
BC the departure, ah 
1 dhe Mtance Hild. 

A the meridional diff. latitude; (from the v. 

D che difference of 8 


6 BAC the Nen e 


e Any two of theſe * ER the reſt may be 
) en the 3 All lines 


07 


2 


5% "CASES. OF SAILING. 


| FIG. are to . taken from, and meaſured upon, he 
18. ſame ſcale of equal parts. And the angle laid 
don by the _ ot par ds: o 


i Or thus, 
Here FR" be conſtrufed. two right angled tri- _ 
arighes ABC, B&D: 5; 
AB is the diff. latitude, * + 
C the departure. e 
X the diſtance fail'd. 
-. BAGthe courſe, _ 
_- CD the diff. lon gitude. : 
BCD the middle vente" * 


| - Any two of theſe given wil nd out t the re, by 
| conſtructing the triangles, 5 PET 


<q PROP. vn. PROB. As 
75 . all the . FA "lag by the Tum, 


"4, 
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* nr. primes gm TIT AIRY Inman 
DWL X — - _ 
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— Gare ere ee eas.» a 8 — 
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1. . Caſes f puis al 


3 chis table you have the e of latitude, 
and departure ſtanding together, in the proper 
column of the courſe ;' over againſt which, on the 
ſide, is the diſtance run. Any two of which being 
given finds the reſt. 
If any of the given terms be peas Foals than. the 
table contains, it muſt be taken out at twice or 
oftener ; or take out the tenth part n ne then 
multiply by 121 RE 
; 2. Cafes of Mercator. | 


- Seek the meridional difference. of latitude i in . 
5 column 


Pan . CASES 'OF. SAILING. 


column Lat. ** the proper courſe ; and ad- 
joining thereto, in the column Dep. is the diff. 
ee e and any two, W k _ oy 
third. . Th 1 

BEES. Caſe if middle Latitude, 


Seek the complement . middle lat. in the 8 
1 of Degrees or Points, then in the column 


Dep. you have the departure; over againſt which 
on the ſide, in the column Dit. you'll have the 


diff ee And any two eing 1 1 . ; 


th 9 15 
PROP. VI PROB. 


| To in al the c. of failng b Gan- 5 Saal. 


This ſcale is very expeditious for reſilving any 
proportion, when the firſt, and one of the mid- 
dle terms, are of one denomination; and the other 


middle term and the laſt likewiſe * one. Ihe 


numbers are to be taken off the line of numbers; 
the fines off the line of ſines; and the tangents 
off the line of tangents, &c. The proportions 


wrought here, are en from 5 E bow” | 


| poſitions. LOTS + 105 $44.44 0 
CID Game kal. 


1. 3 of whe! ie in . bt 
term of the proportion; and extend from the firſt 
term. to one of the middle terms, on its proper 
line: This extent will reach from the other mid- 
dle term to the - 4th term required, on its 15822 
line. Reckon backward from 90 for colines. 


2. Both extents muſt by all PER Kleen to 
greater terms, or elſe both from greater to leſſer ; 
4 E*q And 


any denomination, it is the Amur, 9o, or 8 points; 


reaches, for that is the merid. diff. latitude. Like- 


3 . ſines, and its correſponding one is on the 


bave the place . muſt 


"CASES OF SAILING.” - 
And each extent muſt be upon one ſingle * „ 
the proper denomination. Obſerve, Radius is of 


and the tangent of 45 or th 3 * at the end To 
of the ſcale,” pO " | | 
3. If you are extending from any given angle on 
the , «yr the extent reaches beyond the mr 

ou muſt ſet it as far back as it reaches off 


line: 
over. Or proceed thus; ſet one foot at 45 (or 4 FG 
points,) and note, where the other foot falls, and wit 
keep it fixt there, and extend the other to the the 
given angle. This extent fet from 45 (or 4 in 
points,) will fall on the 4th term, or angle re- thn 
quired." For co-tangent take the complement, for me! 
they ſtand Together on the ſeale. | | 2 
5 2 
* If the. e e. diff * 1 a Pea in Ft, 
the proportion, it is found thus: Extend from one lat. in t. 


to the other, on the line Merid. And ſet that extent dra 
on the line E. P. and note to what number it ralle 


wiſe on the contrary, the meridional diff. latitude 
taken off the line E. P. and fet on e 
will reach from one Les to the other. e 


2 


. When in the given eee one term is 


tangents; that on the ſines muſt be reduced to the 

tangents; thus, Find the degrees on the ſines, from L. 
which go directly over to the tangents, and you  Dray 
end to or from, inſtead cular 


of the ſine; and this 7 term is N be- of 4 
low 45%. © | of 


89 ls her WE IOC YO OW 


Pear H. MERCATOR's CHART. 
-PROP: 1. PRO. { 


To make. 4 eee . —— relue the 
NY ＋ ſailing by: it. "4 


77 By Gunter" s aal. 


. tha! zine Ine FI fab the, Win na 
'FG perpendicular to it, for a meridian. Then 
with your compaſſes take 10, 20, 30 e. from 
the line E. P. and ſet from F to 10, 20, 30, &c. 
in the line #7; to be continu'd as far as your will; 
through which points, draw lines patallel to 0 for 
meridians, as IO, 10: 20, 20 : 30, 30, &. 
then with your . take 10, 20, 30, 40, 
& c. from the line Merid. and ſet theſe extents from 
F to 10, 20, 30, 40, &c. as far as you pleaſe, 
in the meridian FG. Through all which points 
draw lines parallel to the equinoctial F, for pa- 
rallels of latitude, as 20, 10; 20, 20; &c. likewiſe 
from the line Mrrid. ſet off the intermediate de- 


greed upon FG. Then graduate the <quinoctial | 


and: the meridian FG, and number them as in 


the fig · and in one ot more places put the mariners 
1 with che rumbs. 80 your chart! is finiſh d. 


2. 25 . ul of eu Parts 13 


1 a chart be made from lat. 4 to Jat. 58. 160 


Draw El for the parallel of 49, and F perpendi- 
cular thereto for 0 meridian; and make # r, 12, 
. » 34» &. each equal to 60, taken off any ſcale 
of equal parts; and throngh the points , SS 4 
— draw lines parallel to FG for meridians 
. „ 9 30, 


E 4 8 31, 


— 
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MERCATORS CHART. TP 


FIG» 51, 52, &c. and ſubſtract that of 49 from each of 


26. the reſt, and you'll have the remainders 93, 


187, 
283, 382, &c. take theſe off the ſame ſcale of f equal 


| parts, and ſet them from F upon the meridian FG 
to 50, 51, 52, &c. through. 


parallel to I, for the parallels of latitude ; and 


number the degrees as in the figure. Alſo divide 


the degrees 12, 23, &c. as alſo 49, 50; 50s 2465 
&c. into minutes if there is occaſion. Laſtly, 


draw the mariners compaſs and Tumbs, and you 


oy» finiſh'd your chart. 


A plain chart is eaſier malds for all the ißt 


ons s of the meridian FG are only to be made equal 
to theſe in * You? e * n wer 


mw 1. of the chart, in . 3 if 


failing. | 


| ee e eee ain 


given; its place will be found at the interſection 
of the meridian of the place, and its parallel of 


latitude, with a pair of compaſſes. And if any 
place upon the chart be gi 


on the ade, and the nem ab it. 


2. The ke is s eaſily laid down or — 
by a line of chords; or by lying A ruler mand to 
the Proper, nimb. | bes ih: 


5:31 a} 


ET The ence of ee is Ae mea- 


ſured on the foot of the chart, but the departure 


and diſtance are both meaſured on the ſide: always 


_ obſerving to ſet one foot of the compaſſes as much 


| other latitude; Or if boch places li in one: parallel; 


above one latitude, as the other foot is below the 


one 


— 


which draw right lines 


venz its latitude is bad 


AC. 
on 

diffe 
foot 
cour 


give; 
ſide, 


H. 
of th 
ſome 
may 
rallel 
then 
diſtan 


, * 6 0 
4 
1 : ky 


pr MERCATORS CHART. 


low it. And thus any two being given, finds te - 

th. += | 
' Example. 1 5 

Let 4. C be two places in the at Dar 

AC, and BC parallel 5 Fl; then AB meaſured 

on the meridian (from 20 towards 40) gives the 


difference of latitude. And BC, meaſured on the 
foot of the. chart, is the diff. longitude. BAC is the 


81 
one foot muſt be as far above, as the other is be- FO. 


9 


15. 


courſe; BG meaſured on the ſide of the chart, | 


gives the departure. And nt meaſured on * 


ſide, gives the diſtance. | Y 
Or thus, for the Di Sake” . 


Havind the diff. latitude, take it from the foot | 


of the chart, and ſet one foot of the compaſles in 


ſome point 4, ſo that the other foot (turn d about) 
may juſt touch ſome. parallel, as at .e3. which pa- 


rallet interſects AC (the line of diſtance) in 7; 
then af meaſured on the was: of OAT: is the 


OE 1 
f 'Or n 


Take the diff. lat. from the Riv of the" chart, 
and ſet it from A to g, and draw gh parallel to 
FI, then Ab, apply d to the foot of the chart, 


gives the diſtance; and gh 1 the ſame way, 


gives the departure. 
And by having the Jiftunce given, by a reverſe. 
On „ the other latitude Dey be found. | 


n 
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* : CASES or SAILING. 


"The Solution of alt hs ea of failing 5 beau, 


Having ſhewn the method of reſolving all eaſes : 
of failing in general, I come now, for the fake of 
the leſs experienc'd, to give all their ſolutions in 
particular: And that by ſeveral methods. So that 
in practice every body may take which he lkesbeft. 

In working any of theſe proportions with the 2 
pen; you muſt take the logarithins of the ſeveral 5 

* and ſet them down in order; and then 1 
add the logarithms of the fecond: and third terms 
together, and from the - ſum ſubtract the logarithm 


of the firſt term, ſo have you the logarithm of , 

the fourth term; which being found in its proper ( 

table will ſhew what the fourth term is. 1 
The middle latitude is had, by taking half the "M0 

* of the two latitudes. Likewiſe, if you ſub- 

tract one lat. from double the middle latitude, you 

have the other latitude. In finding the middle la- i; 

titude, take it rather too big than too little. ta 
The meridional diff. latitude is found, by ſub- 24 

tracting the meridional parts of the leſſer lat. from for 


thoſe of the greater, taken from the table of meri- 

dional parts: Or by adding them if the two 

places be on different ſides of he equinoctial. 

And if you have one latitude, and the meridional 

diff. of latitude, add or ſubtract (as the caſe requires) 
this merid. diff. lat. to or from the meridional parts e 

of the known lat. And the table of meridional = 

parts will ſhow the other latitude. 

Being thus furniſh'd with all the neceſſary dats, 
vou may purſue your computation, in calculating 

the place of a ſhip, for a ſingle courſe-as follows. 

Note, You muſt mark what is given with a daſh 
(i), and what" $ A with a WO (o). 


The 


table, and over againſt the diſtance 30, you have 


\ 


Longitude is concern d. 


"FEOF x. Gb 3 

Curſe ond Diftance run being given,” find the 
"Is e en gi 9 i 2 
g oy Py > 5 


'L 5 — 


e CA for the meridian; . the 1 
ACB 2 points and 3 4 and make CB 300; on 
CA let fall the perpe ular BA; then CA mea- 


ſured on the ſcale is 240, the difference vol Ns 
And AB 180 the departure. | | 


wen 
- 


II. By the Traverſe Table. 
Look for the courfe 37, or 34 points in the 


24. 0 the diff, lat: and 18.0 the departure There- 
Fas for the diſtance 300, yu II have yo! the 
diff, latitude, and 180 the departure. = 

EP. . W aenckl - 
A. Radius — IO. o“ 

Diſtance 300 — 2.47 
Sf courſe (36 82) 9.99310: + 
Di lat. 240 = 2. 300% 

And Rochas — 15 10. 0e | 
Diflance (300 2.47712 © vn wy 
Sine courſe (36 52) 977817 _—_ 
; Departurs (180). 2.25523 F 
. the diff. aide 16/240, and b 7600 
VVV | IV. 


Smt 


* 
moms > +# 


— 1 
$ LI 

— 
w 


CASES OF SAILING. 33 
The ſeveral Caſes of Plain Sailing, or where 10 N16. if 1 


-— 
* 


Ti 
1 N 
” 
14 
1 
85 
0 5 i% 
i q 
= 
' 8 
l 
| 
11 
: 
| ; 
i , 
'T Bl 
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— — . — — EP 
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hy. 


2 PLAIN SAILING. : 


4 Parton 


Fb IV. By Guiter's Seu. | YI No Y 


Extend he dns or 90. to the courſe (36 52) 


reckon'd backwards on the line of fines (or S. rumbs); 


the ſame extent will reach from the diſtance (Zoo), 
to the diff. latitude 240, on the numbers. 


And the extent from radius, on the fines (or 
S.rumbs), to the ſine of the courſe 36 : 52 (or 3 + 


points) ; will reach (apply'd the ſame way) from 


the diftance 300, to the cegmroure 180 on the line 
of number”s. 


Note, The © is the moſt common eaſe in ling. 
1 R OP. XI. ca. . 


" Conſe and 4 (ar Taten given; to find the D Nance 
5 and Departure. 5 


eee THE: 1 


12 b als S. E. by 8. making the diff oy 


1d. 0m. or TOs CEE 
15 Geometricalh. 


Draw CA for the meridian, on which ſet the 


diff. lat. 70 from C to £.-and make the angle ACB 


3 points (or 33 45) for the courſe. And at 4, 
file AB perpendicular to AG. Then CB mea- 


| ſured is 84, the diftancez and AB, 46, the de- 


WT By the Traverſe Table. 


4 %. 
* 


Look for the eburle' 3 points for 33 4s) in 1 


n eee ee 1 ind code, 


; 


* 


{PLAIN\8ATLING. (hs 


find the diff. lat. 7, againſt. which (in the column 


diſt.) is 8.4 the diſtance; and in the column dep, 
4:6, the departure. And the diff. lat.. being 70, 
the diſtance will be 84, and the departure 46. 
Nere as the diff, lat. cannot be found exactly in 
the table; you muſt take a Ferne e 1 of tl 
difference, ; as is common. | 


HM. Bp Labeler l 
4s Go, cone. (33:45) .- 991984 
1 aer 1.84509 
Nad 1 . | 5 8 19 3 LD 
Diſtance * 85:4 9 


And Raa. a —— G3 4 10. * ee 
Len, leans 7; 3 33 450 — — 
1 „! 1.66998 


IV. B Gunter. . 


The extent from the courſe (33 45 or ints) 
reckon'd backwards, to radius, RB . 2 will 
reach from the diff. lt. 70, to the diſtance 84 on the 
numbers. And the extent from the complement of 
the courſe (56 x5) to the courſe (33 45) on the 


ſines; will reach from the diff. lat. (70) to the de- 


parture 47, on the numbers. Or the extent from 


rad. to tan. courſe, on the tangents, will do the ſame. 
:Þ R 0 . L Caſe 3. 


| Courſe ab N given; 7 rt the 2 


— OT. 


ace er an M w w. wn 0760 | 
64 miles. 
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* 
b . 
yp 
e ; 
* * 
Fd 


Ds 4 yy 11. Wer tle a Fade p 
> fat to it; and make the angle eln the 3 
"complement of the courſe, points ef ( 45); ul 
then BC meaſured, is GY e diſtan 1 0 | 


36, Naw diff. latitude. 
1. tle ed, n. f D 
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13 Seck for the proper courſe (56 15 or 4 points) 

in the table, find the departure (8 3) the neareſt; 

againſt which i in column Lat. is-5, 6 the diff. Jari- 

tude.; and in column Di. is 10 the diſtance; there - 1 
fore when A is 96 the: ag lat is 56 the 
and diſtance LOO - *Þ | | 


= — + 
A. $.Courſe (56. a Zee, 


Dae (ia). —_—=z 
be 4 10 — 2.00443 ½ę 


Na 


3 5 91 3 4.4 | PET BY 44 . 
: o Tin win (5 (56 150 10. e 


Departure 8 
1 en 


92 15 * 5 | 


Extend from the Sichittſe 4 < I 5 or 's points) to poin 
ul ARE lines W dhe line of num the « 
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pur L PLAIN SAILING. 3 


bers, will reach from the departure (84) to the FIG, 
diſtance 101. | 
And the extent from the courſe (56 15 or 5 
points) to the complement of the courſe (33 15 or 
3 points) on the fines; will reach' from the depart- 
ure (34); to the diff. led 56, on GS .numbers, 


8 PROB. x0. Caſe 4- | 


Dj ance by difference of ' Latitude foen, 10 
2 e and oh 571 8 = 


> 2; w* OTH 


$6 Example.” n ee 

: ls a ſhip fail N, eaſterly 100 ae, 1 

f the diff. 8 74. oy Pp 
1. cee, 


Draw CA for the meridian, on which ſt. 74 23. 
the diff. lat. from C to 4; at A raiſe the perpen- 
dicular AB; then with extent of 100 the diſtance 
run, and one foot in C, with the other cut the 
line 4B. in B. Then 4B meaſured is 67, the 
departure; and the angle ALB, meaſured Ph the 


line of Word! is 42 15, the courſe. 5 S's ; on of" 
1. Zy the Traverſe Tat,” . 


Find the diſtance 10 on the fide, ober Wan 
which in ſome of the columns. Le. find 7.4, the 
diff, latitude; adjoining to which is 6.7 the de- 
parture in ap Lag Dep. And at top the courſe. 32 

point, or 42 deg. And, when the nee TOO, 
. the Wane is 67. 


4 2 1 | | 
Ta 15 ; : . 3 8 | III. By 


— 


PLAIN SAILING. 


— 


'm. By han. 


4 D ance 0 100 * 2.00000 n 
Radius — „ cat ohhotcr 
Diff. latitude ( 5. a6 1.86923 
02. ſh, ack 16 — 9.86923 
And as 1 © 8. | hd 
Sum of af and diff lat. (x74) 2.24054 with 
Their difference (26) * Hare 1.4149? re 
* of the dep. — = 2 3665551 tu 
Half the lg.— 1.82775 47 4 
gives the 4 pre” „ 
Otherwiſe the denariude may Be found by caſe I, 
waving the arcade, 8 Fir 
| which 
EG IV. By Gunter. depart 
6.7 t 
The extent from the diſtance ( l 00) to the diff. ow 
latitude (74) on the numbers; will reach from : 
radius to 42 16, the courſe, reckon'd backward on 2 
the fines. 3 1 
Take the ſum and difference of the ankles and As 


"diff. latitude. The extent, on the numbers, from 
1 to the difference, will reach from the fum to a 

fourth, then half of the extent from 1 to this 4th, 
is 67 the departure. You may find it W e 91 
by caſe the Iſt, by RH the courſe. „ Find t 


"200" XIV. n 5. 


Dj ance and D ture rived 10 the cur and 
2 Mo if. Lats. 2 


EY 3-8 
ui 15 


* 


paar IL. PLAIN SAILING. 


1925 Kue e 

A me ſails 8. caſterly 100 anne 12 makes 74 
nil Oy „ W 

1. Gamericalh.. as hat; g 


Dri 4B Or to 74 for the FEE on 
which raiſe the 1 & for the meridian ; 


with one foot in 
then AC meaſured by the ſcale is 67, the diff, Jati- 


tude ; And ACB meaſured by. the line of chords * 


47 45 the courſe. 
I 5 the Traverſe T . 0 


- . F — 5 * 


Find the diſtance 10 on the gde, over againſt 
which in ſome of the columns Dep. find 7.4 the 


departure; adjoining to which, in column Lat. is 


24. 


make the diſtance BC 1003 | 


up ; : 0 N 
2 8 if * QA 2 


6.7 the diff. latitude ; and at bottom the courſe 48. 


1 the diſtance i is 100 the diff. lat. will be 67. 
31480 m. By Lenin. 995 ic 


Lit — Minen . l 6 
| 


"alt D Difens leg. "Yale Ut 


- (94) — WJ 3.86923 
$,Courſe, 47, 44 — 9.893 


Find the um and aikbrence of the ane | 4 id 
4 3. * No PI A departure. * wilt. 'Sily N 
Aeg fm 4 710 %, 
Add the log. diff. (26) 1.41497 


Half the lg 355551 
1s aff. lat. 67. 3 7 770 


oe Ink il 001 


* 


7 . 
114. „1 3 : hi 2 «7.0 þ + as i. 


go PLAIN SAILING. 6 Pi 
; FIG. Or x diff. latitude m_ be found by caſe I, 


i | | Ng the courſe. 5 | ” 5 Bar 
| Wa aq; boi ed 5 Ginn; 42 er cu poit 
1 The extent tak the diſtance ( 1000 to the de- 2 
| parture (74) on the numbers, will reach from ra- 1 
| dius to 47 45 the courſe, on the ſines. Then, 
il The extent from radius to the courſe 47 45. 31 
| reckon'd backwards on the fines; will reach from WM 
the diſtance live) to the, diff, latitude 674 on. the 
| numbers. 


The diff. lat. may 3 found. in the ſame 
manner as the departure was, in the laſt caſe. | 


PROB. XV. Cafe 6. 
Sion E os: e cia, t . 
5 ee e, 


* * 
; * : 4 4 : "Y 
2 : 8 . a . N 4 : 
8 4 iy } "43 * 4 FE" 1 1 * 7 4 KHz 1 
* % 7 : 8 * neee wo 5 4 „ J P 4 ** NS as . ” 


1 are two ports C and 8 whoſe diff. lat 
is 72, and the ſouthermoſt B lies 54 miles weſt 


r cate" * 


ttt 5 
e Gy. 


25. | Hop 5 8 ind fot the diff. lat (72) 
m C te 4; at A er Te perpend r AB, 54 
for the departure. Draw BC, 2 — is 
o, the diſtance ; and the angle BCA, meaſured 
. the beg. of: chords,.1 is 36 305 the: courſe from 


UI. By the Trovrſs Tables. K 


Look through the column's lat. and dep. till = 


a. 


paar H. MERCATOR S SAILING. gt 


| find the diff, latitude and departure (7.2 and 5. 2 
ſtanding together. Then you have the courſe 
points at top; and over againſt them on the fide) is 
the diſtance 9 or rather 90, becauſe the duff, lat. 


is 72. | 4 f 7 1 
107: By Lay, 5 


As ; Dif latitude" (72) * 185733 


dius j beben e 10. | 

Departure (54) — 1.23239 

Tan. courſe, 36 52 — 9.875% EY 
And then the courſe being known, 13 
4. Cof. aw ( 6 2 — 9.0 

Diff. latitul (72) . 

JJ - 

Is .90 „ 1.95423 2 

wv. EY Gunter. 


13 8 


- The Ertent 8 diff.” latitude" * Yer th 4 
parture (54), on the "numbers; wilt reach from 
| radius, to 36 50 aw ing, oh the | fangens. Thens 


The extent" was the" courſe (36 $2) Lecken 
Lak. to radius, on the ſines; will teach from 
— ang of . _—_ 


* v# 8 


7 


* 


* „ 
NO Ä OF , e — 4 * 
2 A _ 2 * * 4 — A AS 8 
m * * * * 2 a ˙ 4 - 
2 —— > 
— — D — 


8 MERCATORS SAILING. 
rie. 
Sl r 7 Kailng, where - the Lit is 


concern“ 


PROP, XVI. cas. 3 


"I 
hi 
The Latitudeand Li of 10 Place dings given; 45 hu | 
10 fond ze wha an . VAT + cou 
5 2 Fed i: 
150 n lat. 51. 3 855 Li 
The other place N. lat. 53 45, longitude 7 : 3 meri 
Then the diff. lat. is 2 45 or 165 miles. longi 
Diff. lang. 30 or 450 —_ 45-4. 
Ho: diff. at. "270 „ point 
| | | "4 Gamaricalh. ee As 
26, Draw the meridian AB, and ſet the meridional 
diff, latitude (270) from A to B ; at B raiſe the 
perpendicular BC equal to the diff. longitude (450), 
and draw AC. then the angle BAC MO AT 
is n is 59 deg. the courſe. 
55 r . 5 
27. 1 the * 35 BCD equal lde middle latitude 1 


(52 22), and CD the diff; longitude (450) from . 

D draw DA perpendicular to BC, and make BA A 
the difference of latitude (165); draw AC, then 

BAC meaſured on the chords, is (59 deg.) the courſe: 

and AC the diſtance, | - __ 


II. By the i Chart. 


s |Fidibe places A, C in the chart, and draw AC, | 

and the meridian. AB. Then the angle BAC mea- Find 

 Tufed on the chords, is (59 d.) the courſe. _— "oi 
N 


PART U. MERCATORS SAILING. 


a t to the fide of the chart i is 5 4. 20 m. or 1. 
16. 


YR +: 
” 1} K R 


3709p 2 ths Wee, 1 e T 1 1 8 


I 
— * * * 


Mere 0. thus. 8 
Lay a rule over the two Re” A; 05 and find 
what rumb i is parallel to the ruler's edge, and that 
is 5 4 points, or N. E. by E. ; n for the 


courſe. 


m. By the Traverſe Table, | 


2 


Look nach the column's Lat. till you find the 
merid. diff. lat. 27, and adjoining to it the diff. 


93 


longitude 45 in column Dep. the neareſt is 27:2 and Fe 


45-4; then at bottom you, have, * e 5's * 
_ pointe 5. 7 8 

. Iv. By Mercator... Les” ls 
As Meridioal d if. lat. (270) . 243736 1 


Radius — 10. 
Dif. longitude (459) . 2.65321 
Tan, Os 59 2. — a on 


v. By Middl Loud. tg 


„ 458, — F 2255 
« longitude (450) —. 265324 | 15200 
nid. lat. ( 52 22) — 9.78576 

R 8 12. 1243897 

in aul, 65 x) — ee Sf 


2 Hel 5 Ho WH 


r 9048 \ By the Logs Tn. (if Bath 00 
Find half the complements of we lar of the two , 


f 3 S 
Cer 17 | * 4s KJ. 364. « * 2 4 45 HE | 


kw 9 ag 


inn — + dil. 


* 5 r TREE» — * — * - = W 4 0 TITER > 
aer . Po i to. ls oe OE — = 
— — — IT * 28 . Bo p 25 — — — 
ho — — _ Us * 1 —— w—_— ” — Lo o — * — = 
— EIS a N = EE ES ne Wn ap 
* — * wr - 
* 


0. If, 


ol 


%_ 


94 'MERCATORS SAILING. 
FIG. places, 18 7; and 19 30; and then the direc 
ol their log. Tangents, 03437 3 : Bangs 
8 10000, and reſerve the product 343. 75 =” 


As that product 343) = 2.53329 
; 8 . (tan. 51 38) 10.1015 


ue Jongitude (450). * 2 6 321. -- 
| 1275472 21 
T: an. comrlos 58 54 2 0.43 


„Beet Ae " ( on to the other (i 53 ge) 
ene) line merid. and apply that extent to the 
line E. P. and note the degrees (4 f) or 270 miles. 

Then the extent o the numbers, from 4 (or 
270) to the diff. aqua” 74 lor 45003 397 reach 
from radius to tan. fe, * | 


Or thus, 1 


Count the W lat. (52 22) 8 on the 
ſines, againſt which on the tangents you have 31. 25. 
then the extent from diff. lat. (1659, to. diff. long. 
(450), on the numbers; 3 will oP from * 31 25 
to e deg. r 


2 


18 * H 0 1 
e 41 92 N 
If the Banc ks required, the PEP Lg firſt 
be found by this caſe; and from that the diſtance 
by caſe 2, plain ins. | 
16 © "But the may be found by the , 
Thos: Take the diff. lat. 2 45) from the m_y 


„ k 
LF. 3 * N 2 I: 


De 


Dr 
latituc 
latitue 


pendi 


(450) 


partur 


—_ nn od Band 


WR MERCATOR SAILING. 55 


the chart, and ſet. on ne foot in ſome point 4, ſo rio 
that the other foot (turn'd about) may juſt touch 
ſome parallel, as at ; which paral el interſectʒ 
AC (the diſtance of the places) in 4; then A mea- 
ſured < on the foot of the chart, is 5 20 the diftance. 


PROB. Xv1. Gps. 


The Latitude, and Longitude "of lbs Plater "Hop 
in the, L Bc 6 


oa campl 


Owe N. lat. * Las e 
The other place N. 551 45s long. 8 20. 
Then the diff. lat. is 165 miles. 2.489 
The diff. long. 450 m ls 
Merid. diff. lat. 270 m. 
5 Mid. hat. 52 22. en e ee e 


L Gemetricalh. | oy I 965 


Draw 25 e AB, and * the proper diff. 26 


latitude (165) from A to d, and the meridional diff. 
latitude (270) from A te B; on AB raiſe the per- 


pendiculars BC, de; make BC the diff. longitude 


(450), and draw fen . A is the de- 


parture, N bp : 3 32 wx 1 * 
1 1 * 8 8 4 & Or e 8 1 p i 4 


Make the angle BC the middle OY (52 27 
22), and CD the. gift. longitude (459) ; draw 


perpendicular to BC; e each meaſured 9 the 


"Wi . . 7 
« : 4 * + 1 bt 
* q * © 3 
* 3 . 


LE 1 0 0 be the « two o places; Take the af. 116 
 gitude 


965 MERCATOR SAILING. ra 


FIG. gude BC, and apply it to the graduated merkiian ; ; 
16. fo that one foot may reach as far above the latitude 
ol one place, as the other reaches below the other 


latitude; then the degrees intercepted (4 5 turn d | E 
into miles, is the departure, 276. LILY 1 - . 
„„ ine 

ul. By the Traverſe Table, | into 

| from 


Find, the. , complement of middle latitude (: 27 38) will 
in the column of Degrets or Points at top; and on depar 
the ſide, in the column Dif. the diff. longitude 8 
(450, or rather 45); againſt . which, in column 
Dep. you have (27. BY the departure. Therefore Ex 
the « fund is 275. Here as the degrees are not (52 2 


to be . yy! muſt ho a * longit 
part. ttt 5 7.0 | numb 
9 IV. By Amur. e 
As Merid. di iff. latitude 11700 2. * 188 The 4 
| Diff. longitude (450) — 2.65321 1 
Proper aiff. lat.” Om” 1 2.21248 ad 
32 Pit 1 4 487200 


eee 275. — 9 d bh e 


v. * my 44 OY 


I 

1 

| of 1 Fr (52 22) e 
_ Dix longitude 1 18 — 2455321 M 


5 r 275 Ne . 2499, 


VI. 2 By the 4% Tangent | . Fe ws | Dad 
Find BY cath by als raced then the depart 2 85 
187 hath _ My. of N A | bates 


* 

6 . ; . | 4 

01 Fel A eee e ow? or VII. 7 de diff, 
Fs _; e " f 1 9 N * 


TY MERCATORS SAILING. 9k 


1 5 "RO 
1 a ; * * 


Extend "EE one uy (5a) to > the other, fa 42 
on the line Mirid, and apply that extent to the 
line EP. and note the og — (4.3), which turn 
into miles (250); then the extent on the numbers, 
from theſe miles (270 to the diff. latitude (16 * 
will reach oy. the diff. Na (499þ. Ag | 


: ; et Wees 90 on the Gita; 10 W ebe 


(52 22) counted backwards; will reach from diff. 


— (450), to the departure 4750 © on 22 
num 
PROP. xvm. c > 


The he Latitade of | twe «Placer; and the courſe being. 
"PEE 3 to wing the PT. wo oe 


. 
2 £8173 
; . 5 
» : . * , 4 
* e ; E406 . 


Let one place be N. lat. 20. 8 


The other place N. lat. 37. . ae 
The diff. lat. 15 d. or 1020 m. Ao 
The S N. N. E. 2 19 e ih 
Merid. diff. lat. 1168 „„ 
Mid. n 28 „ ye N 


. a 


5 0 2 Gumerricalh.. 


| Da the meridian 4B, a the merld, ar 25. 
„ut. 1 168) from A to B. raiſe 50 x 
00 43; and make the angle BAC (24 49) the 


coo Then BGC- meaſured 18 or 
the diff, OS", * . * nue 


2 


= ME RCAT ok 8 AIL IN d. *. 

j [ [} Fe. Or thus, ph Stet 

2320 Draw 4B equal to the diff. latitude ( 1020),. St 

* . 9 BC perpendicular to it; then make the angle B AC 

\.\\* (24 49) the courſe. Make the angle BCD (28 30) T 
Wl the mid. Jathude; Then OD meatured is che dib, Ns 
1 ference of ered $46." Ty A on e, heir 


15 Lay a ruler upon hs . 4 n fo 
its proper rumb, and note where the edge of it 
cuts the parallel BC of the + ſecond place, as in C; 
then take the Ciſtance CB, (between C and the me- 
ridian of the firſt place 4 ;) and apply. it to the equi- 
noctial or foot 0: the chart, and ae or 
540 m. the diff. longitude. _ 1 


III. By the Traverſs Table. % 


Under the courſe. (24. 50), in column. Lan find 


the meridional . diff. lat. 111.68). then adjoining 
thereto in column Dep. is the diff. longitude 5.43 


then the diff. longitude. is 340. 


* 3 
Ng IV. By Mer | 

8 5 | | 7 * 5 6 J +7 4 gt 1 : . 

N29. tots . 5 * : 


Dip. ; ay 29 — ry 


v. By Middle Le. 5 


Of. mid. latitude (28 $0) 9. 94389 | 
An. e (24 49)." 1 14h] 1 95 933 
: TY ' | Goa, * * VT ra 0 00 60 3 
1 F 4 8 4 46 Þ % AFB» 2 712 i; it's ; 2 = | Ax 2.673 25 5 65 


— 5 e 58 1e | 
„ "VL » 


a ths e 9 
_ e - 8 D 
- — _— — , 0 


__ "4 n * * 


— 


PART 1. ME RCATOR SAILING. 


vi By the Lag. Tangetts. 


bases e be e 
two places 35». and 26 303 find the difference of 


heir log. tangents, . 14749, 2 it by 10000g 
and keep the on 1475. 


= ad — > 


As Conſtant log. — — WE: 


| That produtt 1605 — 34 
8 Tan. "Oy (24 49) — 9g 6ogap 

b 4. "6 2.83382 . 

1 Dig. longitude, 540. — 2.7343 

of 


VI. By Gunter. 


Extend from one lat. (20) to the other ( 1 
he line Merid. ſet that extent on the line F. >: 


nd note the degrees cut, 19 30. Then the ex- 
ent from rad. to tan. courſe (24 49); will reach 
on the numbers, from theſe degrees (19 30) to we 
liff. longitude 9 degrees. 


„ 7 
Comte ib 8. lat. (28 30 . 


18. Then . — from tan. 41 18, to tan, 
ourſe (24 49) 3 will reach from diff. — (17 deg: „ 
o diff. longitude (9 deg.) on the * 


$CHOL, 


If both 3 5 che Aline * given; to 
nd the diff. yg The courſe muſe: firſt be 


. Oy 


* 


— — .* 
— Runner o—_—_— 
x 4 e 
* 9 3 CHER > << - 1 6 0 3 
u. n r 
** wat -2 " 6) 


6 
* 5 
. 

99 < 


on the ſines; even againſt which on the tangents is 5 


— — 
. — pas 
* — 2 * * n 
- N * TEM rs N 4 - - — . 2 — 
— u 8 # FE ” ö I. ” _ . — — 
7 7 5 + , wh ** f — EINE O — 
: A * . 1 7 9 1 N 2 
* . = 
a 
; 


: o 
* 
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FIG, 
. PROP. XIX. Caſe 4. 
The Latitude of two Places, ad the Depertacre gioe:; . 
Wie ns _ Di iference of mann "= 


l . £ Example. 


OI Fs the - Aaticudes to-be 20d. and 35d. and 
the departure 472 miles; the courſe N. 8 


Diff. lat. 17 d. or 1020 m. 
Merid. diff. lat. 1168 m. 
Mig. lat. 28 30. SEM 


I. Gee 


EY Draw the meridian 43, and make Ad the diff. 
lat. (1020), and AB the merid. diff. lat. nw 
raiſe the perpendiculars BC, de; make de Une a 
the departure; and draw. AC; then BC is 
diff, . 540 or 9 * 5 

Or thus, 


; 37 Draw the meridian ID, make 4B (1020) the 

diff. latitude; and draw Bc. perpendicular” to it, 
and equal to the departure (472) ; make the angle 
BCD (28 30) the middle latitude ; then 17 7585 mea- 


Le 18 540, ; the du. longitude. 
11. By the Chart. 


„ — IN 


1 E 

15 Take the departure ths or 7 PL 52 m. ) off the 
kde of the chart; ſetting one foot as much above 
one latitude; As as the other foot is below the other 
lat. B; apply it to the foot of thè chart, and you 


bare che diff. of lon itude 9 de 
ws F * "1 III. By 


— URCRTER — nx 1 
— — CT n : : p \ \ r — Fo 3 * LEY l Ago l - „ n 2 


e . 


— —ði3—ðx7 — 
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8 A 7 5 ; * . D ** — . - * — 8 * \ — — ? : » 8 yt —— REIN I AAS ¶ TPPT— ů—̃̃ FRA... 
2 * ** TY I > FIRE" "I n Pons 2 9 4 <0 4 xs, . a * e = il . > 
12 ' 1 ws k 
? 7 o = 
2 i 7 
1 * 1 _ - 
| ; 3 g 
; * 33 * * 
: 1 * * 
$ £ ' 
7 — 
; Bs © : 
4 1 1 
. 
* E 2 
. k * 
i 2 4 
* : £ * 
* : * 
8 2 
1 * 5 
= 5 * X . 
— * 9932 8 5 - Wa! * —_— Bs ef 1 2 NR er tres, 4 1 : 
4 z I 
4 8 * 5 ES * 9 5 
7 hy a _ a 1 2 CEA 
z . a *> 
N 7 4 4 5 : : 
# 3 8 : 8 : 
: : # * 7 
: 7 i ; & 4 9 5 
5 i * * tn 
-” 5 4 3 - 2 * 4 | 
* Fg * * * We. it 
4. 
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| Parr. MERCATORS SAILING. 


II. By the Trove .. 4 17 

Find the 3 of middle latitude (61 35 

in the title of Degrees or Points. And in the column 
Dep. find the departure (47.2) ; over againſt which, 
in the column Df. on the fide, is 54 the diff, 

longitude. 8 the diff. n 1s 5540 


or deg. _ | . 
. By Mercator. 1 
As Diff. latitude ( 1020) © 3.00860 8 
Departure (472). 267394 | 
A diff. lat, (1168) 2.88244. 
$5-74238 


* kind, 840 — 273278 1 
V. By middle Eu i 
As Goji ne mid. lat, (28: 30% 9.94389. | 


u 2 pm > 0 „ 
| Departure (2) — 267394 
Diff. longitude 538" — 2.73005 


VI. By the Log. Tangentss 116 b Th 


. 


ra bes the courſe (24 49) ) by 2 ech; gf 
plain failing; an chen the diff. lo e 0 
che laſt cans of * wort. oder - 


1 * 46 * x 0 
* ** = 
vi. Bo | l | 4 | 
W 
y ( mur. e © 
. L :4 * 
Bs, 


— 


Extend from one lat. ( 20) to the other ( . on 


the line Merid. ſet that on E. P, and note the 
degrees 55 30, or 1170 miles, Extent on the 


F 4 „ A 


4 x 
4 3 ads * wo A : — * 
* * 2 R : * 2 * N 
_ PP Y MING : be In ew A , 
bh — 2 my — — * r — — — — _— - 54 3 Nn * —— 2 = i 8 8 2 N 2 * FP 
2 — - 1 . OY me 8 = . 
— — — 2 « = __— . — ́—— — — — — — - 
— . = . 
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10. 


128 30), to go, on the fines; will reach from the 


numbers. 


the diff. longitude 540 miles or 9 deg. 


 MERCATORS SAILING. 


numbers, from diff, lat. (17 deg.) to theſe degrees 
(19); will reach from the departure (472), to 


Or thus, 


* 


Extent from the mid. lat. reckon'd backwards 


departure (472), to the diff. longitude 540 on the 


Note, This is a very uſual caſe in mereator. 


VVV 4 

One Latitude Courſe, and difference of Longitude (45 
brei given; to find the other Latitude, (27 
Example. © the 


» 


make the angle BAC (30 58) the complement of g K 
the courſe; draw CZ perpendicular to AB; then 2 


or 450 miles. 


CB meaſured is 270, the meridional diff. latitude. 
This taken from the meridional parts of 53 45 


A ſhip fails 8. W. by W. 2 4/ weſterly, from 
lat. 53 45, till her diff. of longitude be 7 d. 30 m. 


Mer. parts of the given lat. 383g: 


Draw AB (450) fot the diff. longitude, and 


viz.” 3839, leaves 3569 the meridional parts of 


. AE | 21 1 II. By 


Parr II. MERCATORS. SAILING. 
TO ms Hy the Chart, WS 4, 


10 c * the given place; draw. the, 1 7 
CD, and the parallel CB equal to (7 300. the diff. 
longitude, Through B draw the meridian BA, 
and make the angle DCA {59 2) the courſe, dw 
Bm C4 n 4 in 4; then 4 is 3 en 


ö place. 
| u. By the Traverſe Table. 
1 * b of Paints or Degrees, find the 580 


(51 points) and in column Dep. the diff. longitude 
(454) 3 then adjoining thereto in column Lat. is 


<8 
* 
5 
Nr 
Pk 
AD) 
SF 
„ * 
* 
a 
* 
2 
* 3 o 
1 
2 
8 
3 
Fenn 
. 
* 
* 
av 
bu: 
15 5 
4 vo 
1 
3 
+ l 
* 5 
* 5 
xs 
[2 > 
20 


7% 3 #4 
y 


n 


the meridional parts of the known lat. leaves (3567) 
the rgeridipns) parts of the latitude faught' 50 59 


. By Mereatr. ; 
As Ten. 5 2) — 4 10.9179 


Kadi us —— —— 120 10. p 
* . "Diff. longitude. gar 2 31 bg 
Mor. diff. lat. 20 1 
. Mex. 1 53 4495 GX 
bo Le + 423d Ni 4 81 Fa: 14 
: - Mer: 2nd; — 4 


5 Oe other lat, 51 dag 


Ne 1s 1 e 


* 


; M373 
1 4 2411 4 482 
* IJ * * 
E i 944 1 i; 7 7 
& 5 1 I r 
** e 1 LA 4 11 1 1 « 
£ $ 
9 
ot © 
1 + 3 
4 : 


(272) the meridional diff. lat. this ſubtracted "ring 
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FIG. 


16 


— — 
3 _ 
2 OT 
- — 


33 — 3 


Sr 


a | - p. 

[ r04 MERCATORS SAILING. 

8 V. By Middle Latitude. _ 

=: Take the given lat. for the. mee latitude. 
e ee 50 2) 10.22 70 


20 mid. ade (53 45)... 0-77 181 
20 e de (459; — B+ 2 65321 + 5 

% * a 1225 We 
Dif. ltitade, 160. — 2. 20323 


— 
_— 


>, — 
r 
* 
* 


a ans MY 


By this find the mid. lat. 52 255 and 3 P, 


the operation with this mid, lat. you'll get 164 


| the diff, lat. and | conſequently the other lat. s 51 1. 

| 4 I VI. By the Log. Tarpon. b 5 

6 | Abi: core r ee 

- Dif. longitu _. 2.65321 

[ A 9 — 1 FR 

* A feurth 311 —— . 22556 WE 
| Divide 341 i L000R: 1,2 F$ac BEERA fu 
| Tan. half compl. gi = * 

| Lawds(87) 5 997 
| "Tan. % 300 e 538887 1 1 dif 
. Therefore 19 30 is 3 complaint of the dra 


other lat. conſequently the other latitude i is * * ok 


vn. B, Gunter. © J Cc: 
18 


The extent from the courſe (59 2) to radius on 
the tangents ; will reach from the diff. longitude | 
(7 Z) to a fourth, (4+) on the numbers. | 

Tanke theſe degrees (4 30) from the line KP. Jy CL 
and ſet it on the line Merid. from the lat. left, die 
(53 45). and it will reach to 51 the lat. required. dis 


N S HOL. 
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92 
oY 
© 
5 
8 
8 
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4 


'$CHOL 


If both latitudes and diſtance be given; to find 
the diff, longitude ; the uri . firſt be found 


by plain ſailing. 


When only one latirude i is given, and the Mio 
ence of longitude is required; the other latitude 


muſt firſt be found by plain _— bene the lon- 
gitude can be found. 5 


* 


* 


bal Jin or iling 205 4 * ui of 
| 2 A Eee as follows. Y : 1 


PROP. XXL. ct 0 


Gioum the latitude 1 difference of lmgitude if 


tuo Plain i in one parallel; to Jud their diflance. 
_ Example. 


Suppoſe thie- latitude be 53 45» and. diff. longl- 
tude 7 30, or 450 m. 


3 Geometricalh.. 


bl 


With center 4, and ſine of go, deſoride the 33 


arch DE: From a- ſcale. of equal parts take the 


diff. lon ga. (470), and ſet is it from D to E, and 


gives mY the diſtance. 


draw AE. From the ſines take the complement 
of the latitude (36 15), and ſet from 4 to B and 


C;'then BC meaſured on the RT equal partss.; 


__ N va * 
* 4 


Or thusy., 


CD (450) the diff. longitude; draw DB perpen- 
dicular to BC z. ther 50 meaſured is 270 the 


diſtance. . -By. 


% 


Make the- angle BC D (53:45) the latitude, and 32 


n | 
e 
8 34 f 
| ' i 


: 5 
ji BY 
1 8 


* 


e SAILING. 


II. By the Chart. 


Let B, C, be the two places; take BC (450) WM 
and apply it to the fide of the chart, ſo as one foot | 
may be as much above the given latitude, as the 
other is below it; and this gives the diſtance 4 30 


-or | 
198 6 in. By the Traverſe Table, es : 


+ 


In the . of . ng or Paints, find he 
. latitude (53 45), and the diff. longitude 45 on the 
ſide, in column Dif. againſt which in column 


Lat. is the Glance, 26.43 * _ diſtance 1 
is 8 th 
| Fa: lets e (53 45) 27555 
| Diff. longitude (459) 2.05321 _ 2 
} | Diflance, 266 2:42 cook Wy * 
V. By Suu. 

15 13 | 7 
T The extent from radius to the lat. (53 45) the 
reckon'd back from gc, on the fines; will reach E = 
j from the diff. longitude (450) to he — tity 
. (268), on the numbers. = to 
ö | Or A z lon 
== | Againſt the latitude (53 22 on the "TR" Chords, $7 
J you have on the line AZ. L. the miles contain'd . 
in one degree of longitude (35); multiply this by T 
1 > Be go e longitude (7 70. and you have the diftance titu 
f 26 "Or (26, 
extent from 1 to 71, wilt reach from 0 K 15 4 


t0 263. on the numbers | 


N . 


Par II. PARA LLEE ann G. 1 
PROP, XXU. Caſe 2 110. 


The Latitude and rr LE Places: in one 
Parallel, being given; to nd rheir rs pF - 
2 


2 xample, | 


Let the latitude be 83 45, ad diſtance 266 
miles. | 


L one 
eee 061. 1 


S Gn 


vides X26 27 nde comp. latitude, che arch 
BC. Draw AD, and make BCG (266 the” di 
tance. Draw ACE, then DE meaſured i is 760 


rn = 
1 1. 255 * 


Make the right © e DBC, make BY 1. an 
tance (266), and e BCD (53-45) the 1 xa 
then < ) meaſured i is Uo) the ax HE bj 6 


Take de! in degrees (266\ or 4 26 a6) from 


| the fide of the chart, ſo. as one foot o 
paſſes may be as many degrees above the piven 1 


titude (53 45); as the 9ther is below it; apply it 
to the foot of 2 you . the diff. 


n 7 8 0 
$00 LOR II. By the eh dl. 


1 4 8 * Degree or Petar, and the ** | 
titude (53 45), and in column Tat. the diftance 
(26.6), againſt which in column Dif, on the fide, 


is | that is e diff. jo ne, I 6 2 
— 4 5 ng 1 6 


bd . 
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The Dife 


."M $77) bnd | & £51 110 52 e . 
„ oh  Grametric re, 5 


/P AR 4 LL E L S. 4 1LI N 55 ER 


15 „ Iv. By'the $ 
"Of. Latitude (633 45) 9 8 2 


ran arab 2910 „ 


* (266) . 2.44488. 


Diff. long. 450" — 29655 
., 42 £ 

I - 459" 2.6 g 
Y at 9 : P * E as 7 1 
a e N 448 44 2 2 81 * „33 

8 75 ; * * — 92 %F" 6 9 4 12 2 # 77 'E * Ty 5%. 

"W * ; 922 ' N AS £4, 
ö . 5 ; "Y * 6 


Tue extent from. "the ie 0 53 49 reckonꝰd 
s from 9o, to radius on the fines g wil 


— longtude 


(459). 228 2 N 


Note what: number. in = OY 
the lat. (53.45),0n the chords ; Thea 4 
2 ent from that number. (35) to 60 or f de 
N will reach from the diffance (266), 


„ WT. 3 * 


N 1 

A 2 0 20 I. "I 
5 * 27 99 97 1 * N +» : 

L of a 4 — > # * — 0 ; * 4 4 7 — 7 e * 1 * 1 ww 4 23 ; 


7 2 7775 1 17 in one Parallel, and 85 * 
de Ys. to N the latitude. 
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* 
: * 
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n 
155 0 2 
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Let the diſtance: he. 266 mie % 
tude 7 15 or wand i 


* "= © 3. 
* 
wy Y 


"+: * 


8 55 4b; and from 9 * ine 8506 am 
wech DE, ſet the diff. long 450 from 'D#s 25 ; 


$. 
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and draw DE, AE: Set the diſtance (266) from 16. 
D to F, and draw FC parallel to AD, then 4G 33 
meaſured on the one is ut 135 the Ne lat. | 


3 1 * 21 Or ths, BEA by £4 F* 7 T 


| Make the ke ang DBC, and BG ( 266). the z 
diftance, and CD (450) the diff longitude. hen he 3 
angle BCD, meaſured on the N is (53 45). 
the latitude. 
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I. 25 th Chart. 


of the ann and ſet that cab on the file. in 

| fuchlatitudes,. that the feet of the compaſſes may 

juſt intercept the diſtance (266 or 4 26) ; then 

in the middle between the feet of _ dompaſſes is 
the latitude $3'455 ö ; 


IL. By the Tras fe Table. 


"Look direc the columns- Lat. till you find: 
(26.6) the diſtance, ſtanding againſt (45) the diff. 
longitude, on the ſide; Then hs degrees belong 
ing to that column Lat. is 54 the — 


IV. By the n., n 


A Dip: bicitadr4eo — 2.64221. 
Diflance (266) . — N 2.424880 


3 * 


diu — 4 
_ 929 ee hays © 9971677. 
Tue extent buen diff. als (480) to thi 


diſtance WET on — will reach * 


4 7 1 


8 © TRAVERSE 6411 420 G. 


ps Ka 459 19266 pers ſom 6: 


z, the miles deg. of longitude ; then 
po 35 notes Hi L. is 
Kd, forthe lt. e 
PROP. ; XXIV. | 
mee, 4. 


Su fails from N. 
. nt 5.1 on the. fol 


© BEL EF: ce 
36 This is done by laying down ſucceſbvely every 


courſe and bo wa one after another, till the naſe 
be finiſh'd. Thus, let à be the point ſail'd from, 
draw the meridian as, and make the angle sab 
equal to the firſt courſe N. N. E. and the diſtance 


| @b (26). Then make — equal to. that 
ax oe 0 which 


. = 


Parr H. TRAVERSE SAILING. nt 
which the ſecond courſe makes with the firſt, and x16. 
make bc (30) _ ſecond diſtance. And thus make 36 
every angle c, d, e equal to thoſe which every two 
ſucceeding courſes make with one another; and 
make cd, de, ef, their proper diſtances run: ; So is 
7 the plae ofthe hip at lat. | 


Or thus, 


Deferibe a circle about a as'a center, with all 
the rumbs; Then draw all the courſes parallel to 
tneir reſpectire rumbs, and W to the ſeveral 
diſtances fail d. 
„„ thus, : 


Draw e all the points 5, c, d, e, as you 

find them, ſo many meridians parallel to the firſt 
as. And make the angles with theſe lines, at the 
points 5, c, d, e; equal to their reſpective courſes 
from the meridian: ſetting on each line ab, bc, ca, 
&c. the proper diſtance run: 80 is the place of 
the ſhip. This is more exact than the former, but 
more trouble ſome. 
Luaſtly, Let fall 5 pennt to 5a, then 32 
is the diff. latitude, and / the departure. And 
the direct courſe af, and diſtance wo? ou be found. 
by caſe. 6, of plain ſailing. _ 


II. By the Ghart 


Lay a ruler upon a the "Ir place * the as. 16 
parallel to the N N. E. rumb or firſt courſe; and 
draw a line, and ſet thereon 26 the firſt diſtance 
to b, which is to be taken off the ſide of the chart, 

in the ſame latitude the ſhip is in; then you have Wm 
the place of the ſhip b, 4 the firſt courſe. Again, PEP 7 ws «1 1 
lay a ruler upon 5 the laſt place of the ſhip, and ] 
hxrallel to the next courſe N. E. and draw a line, * . 
| ' 5 4 | ſetting 


Wo WW, SO 7 
* 


: 22 


FEI 
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g ſetting thereon 30, from 5 to, to be 3 41. 
| 18 ways from the ſide of the chart in the ſame latitude 
And thus you have the next place of 
And thus laying a ruler ſucceflively 

of the ſhip, c, d, e, parallel to the 


ſhe fails in: 
+ the ſhip, c. 


on cach place of 


feveral rumbs, and drawing lines, and ſetting 
reſpective diſtances thereon, cd, 4, ef, you will 
the place of the ſhip ataſt: And this i is. 


have f 


card; e the Chart. 
II. By the Tue Table, 


pine the difference of latitude and departure for: 
2 ſingle courſe, as directed in caſe 1 plain ſail- 


the 


„either by calculation, or ſhorter by the tra- 


es table. 


be eaſt or weſt. 
der their reſpective columns as follows. 


the northing and ſouthing; 


* 


And obſerve whether each diff. lati- 


tude be north or ſouth, and whether the departure 


And then put all into a table, un- 
Then 


ſum up each column to find the difference between 
and likewiſe between 
the eaſting and weſting. And by this means get the 
difference of latitude wn departure: And which 
wa it lies, is known Dy, the- n numbers. 


Courſes.| Diſt. 
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So the difference of lat. is 48.8 north. And the 
departure 73.5 eaſt. Which being had, the la- 
titude of the ip is found to be 57. 26 for 48.8 
leagues is 146.4. miles, that is 2 deg. 26 m. And 
laſtly, the difference at is found by _ | 
4 of. Mercator. | | L 


Roe 


PROP. xv. 


#7 www,4 4542. 4.97} 


7 work 7. Day dee. 


* Jay's. * SA ed account of the 10 
courſes and diſtances that a ſhip ſails in the ſpace * 
of 24 hours, that is from 12 o'clock at noon, tilt 
12 o'clock at.noon, the next day. The man. at the 
helm i is to obſerve. 0 eful ly. what courſe. he ſteers 3 "vi 
or to keep Cloſe, to. the proper courſe. appointed. 
And at the end of two hours, the log. is to be heay'd, 
and the knots. and tenths. run off i in half a minute, 
muſt be exactly ſet down againſt the hour, in the 
log-board. + And after this manner all the courſes 
and diſtances for every two. hours, are each to be 
written down on the log-board againſt their reſpectiye 
hours; as in the ollowing . Which is 1 3 
form of the log board. * 

Here the courſes muſt all be ſet don as 1 . , 
by the compaſs, and no allowance is to be made 
bere for e e e &e. 2 
afterwards. on | 44 


7 


1 


- 47 Fo | 
15 3 Y * er 47 bor 5 1 


* O © Oh» 


1 
| I 
U—àjää 

2 

4 hs 
1 5 
„ 8. E. 14.1 — {3hoursat2mi „E. by E. 

11 1 . E. S. E. 4 41 8. 4 1 P. Lee Way. 0 E. | 
28 yon PER — T — ee 3 


* Then eee or the next day at noon, 
vou muſt correct all the courſes by proper allow- 
* ances for variation and lee-way ; Which put into a 

new column. And in caſe of a; current, confider 

#it as a new courſe of the ſhip. With alf theſe you 
muſt make a new table, in which you muſt put 7a 

4 theſe corrected courſes with their diſtances ; put- 

_ ing all theſe into one ſum, that belong to the fame. 

e This done, you'll. bave 3 

+ able. By this you muſt find the diff. latitude 

5 * epar ture, by Prop. XXIV. for working a traverſe; 

2s you ſee, And here the traverſe table is of par- 

- ficular ſervice; This being. its chief uſe. Then 

"the diff. lat. and,departure muſt be doubled, if the 
log. be only beaved * two hours, as is com- 

Mon. 


f 
N 2 
a - 

£8 


* 
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— 
n 


Then t * fl Wande kids 1 70 gi 


y, und We See 26 wildly "te ne 


the ſhip is had, and the difference of longi itude muſt 
be found by caſe Ath of Mercator. And then the 
place of the ſhip is known, all which muſt be put 
13 mY a gms and then that . 8 AE 
is finiſh' 


ote, If the diff. Uu be found for eve; 7 Þ 


particular courſe, it will. be ſomething more 


than finding it all at once, after 24 hours run; of 


_ pecially if the ſhip change her latitude much. But 
then this creates a great deal more trouble. 


Note alſo, The ſeveral courſes. are-eafily cor- 


rected, by laying a thread, over the figure, x the 
compaſh * I ) * 8 true moan. 
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n | CORRECTING 


"PROP. xxVI. 1 


5 | Terre Reckoning, E 1 BB 
tha 
"Fa yn when pp vidun ity offer take lik 
meridian altitude of the ſun, or a ſtar. And fre lati 
thence by Prob. IX. Part. I. find the latitudf obſ 
And this obſerv'd latitude is always to be depenc | 
on for true. Then if the obſerv'd latitude ag 
with your latitude by 1 8 Y 
reckoning admits of 20 corre 
1 
2 If the computed PE obfery*d latitudes d you 
gree: fee whether you have rightly allow'd for ſmz 
riation or lee- way; but particularly for curre ] 
By theſe rectif the courſe. and diſtance, as dir and 
in 115 laft ern z and if this makes the Jatitu the! 
; agree, then your work is done. dift: 
Ik you have good reaſon to judge, that a curre fere 
z, the cauſe of your error, as is often the ca | 
aud you know the direction or courſe of it, b 5 
not its quantity; you may correct the depart diff 
by ſaying, As. Radius : to correction in latitude titu⸗ 


0 "i to tan. currents courſe : to correction in departure: 

1 if the two latituths cannot thus be m 

to agree: conſider your courſe, and if it be nea 

the meridian than eaſt and weſt ; then it is proba 

the error is in the diftance ſail'd. Then take 

diff. latitude, and the departure, from the time 
the laſt obſervation; and lay, | 
As diff. latitude :. . 

To departure : | | 

“Go error in . e 

JR Ta correction in departure. 


Io 25 
A 


ber l. A RECKONING. uy 
Which is to be added or ſubtracted, as' the 55 


requires, according as the ſhip hath out - run the 
reckoning, or the reckoning h bath en the ſhip. 
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4. But if your churle'be nearer the eaſt or MY 
than the north or ſouth ; then the error is moſt 
likely to be in the courſe. Then taking the diff. 
latitude and departure, from the time of the laſt 
obſeryation, ſay, 

A, departure: 
To diff. latitude:: 
So error in latitude: | 
To correction in departure. 

But here if the courſe be very near eaſt or weſt, 
you Any fave the labour of this correction, it is o 
ſma - | 

If you fail near 4 points from the meridiao,” 
and you be more ſure of one than the other; 
then you muſt correct the other, whether courſe or 
diſtance. But otherwiſe you muſt divide the dif- 
ference between them, and correct both. 


5. For correcting the longitude, take the merid. 
difference between the computed age obſery'd E. 
titude Then ſay, * 

As error in Aid Rac 

To correction in departure : 3p a 

So merid. diff, lat: 
70 correction in long it 3 

| Which is to be added or beatted as oils . 
requires. Fl 


- 


6. The error in the ee may ariſe An che 
log, o or the inaccurate meaſuring the * * of the ag 
by it, For generally ſpeaking, the ſhip's way is 
greater than that given 5 the log; eſdecially if 5 

gr 


52 77 ? 


RO. - - 


Fl — 


” 8 
36 1 


will confirm them; and their diſagreement may 
help to correct them all. And if you can get an 
account of any ſhips you meet, what longitude and 
latitude they ſuppoſe they are in: E may compare 


r 4 3 — * * 3 * * 6 
. . 
+. 
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105 ſea ſets after her. In this caſe, it is uſual o 

w one mile in 10, or leſs when the ſea is leſs. 

And the contrary will bappen if a ſea be againſt the 
ſhip : For then the ſhip's way may be Teſs than the 


diſtance meaſured by the log. The time and ſet- 
i as of the tides muſt alſo be carefully conſider d. 


11 or moſt of theſe things about correcting the | 
depazture, are only ſuppoſitions, and depend moſtly 
upon the judgment of the artift ; but though not 


infallible, are the only means afforded for. . 
theſe corrections. _ 


7. When feveral Mies ail upon the 3 voyage, 
the coincidence or concurrence of their reckonings 


that with your own account; w 1 may 
give * dt how to Correct it. ww, 


s C H 0. 


I Et bet of Boden the lng: | 
tude by ſome obſ, 
found et (which I 


ation or other, opuld ever 
doubt never will) ; 


would be no need of this propoſition. For as 


an obſervation of the ſun, or a ſtar the latitude is 
known; ſo by ſome like obſerva . would the 
longitude be known. Hut this has hitherto. proy'd 
a taſk inſuperable. | 


The corrections here given ſuppoſe that there is 
not an error in both courſe and diſtance, And yet 


it isequally pr ug there may be in both as well 
| ow if it happens that one of them 
5 ballances the We as ts then we 


as in one. 


ae 


then there 


A jc 
journal 


and, > 


* 
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ce not ſenlible of any error, and yet in this caſe 
there muſt he. an error in-the longitede; * 
there is no poſſible way to diſcover it. 


1 


they both tend one way, or make a ooh — ; 


in the latitulle, yet they may make little in 
the longitude: and yet we are obliged to correct 


the landen te ptopartion tod Ae _ 
nm is hows "red FE | | 


12 ö le 


* 1 or b. XXVII. 
1 1.1 4 In aur. nal, or Sea duni. 1 


A journal is a * punQual writing Wen! in the 
journal boo 4 the courles, diſtances, diff, latitude, 


and, departure, the 2 makes every day; i 


what latitude and 1 ongitude the i 18 in. * all, 
the weather, and all arts FN 


1. M e eee 


of paper, or more, according to the length of the 
voyage. Zach p N age muſt be ru d into columns, of 
2 ſufficient dep -% tags ſame as you have or the 
log-board, in its bey XXVI. and one towards the 


right hand; in which the corre d courſes. are to Ry 


be put. The firſt column is for hours, number d 


2, 4, 6, &c. for common voyages; and 1, 2, 3, 


dic. for che Zaſt India voyages; which therefore 


muſt be made deeper- The ſecond column is for 


the courſes. The third for theknots, or diſtances 


run in an hour. The fourth winds. The 5th muſt 
be large, it contains Remarks, ſuch as the tranſ- 
actions of that day, as winds, weather, currents, 
letting of the ſea, handing of fails, meeting or part- 
ing with ſhip-, death of men, variation of the com- 
pals, and all other accidents and occurrences what- 

= 4 > > : ever; 
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| 2 2 ar arly the ſun's altitude, "908 
© — true and magnetical am dude, 
1 and variation. To theſe Lou muſt add e 5 
lumn for the courſes correcteel . 
I be title of the journal muſt declare —9 
tude and Jongitude of the place fail'd from, and 
alſo the latitude and Hongitade'6f the place-ſail'd to, 
or of the firſt place you” come at, if you ſail to 
- ſeveral, And the courſe and diſtance from one to 
tze other; to be found by caſe” F - and 

n plan Ens. Er | 


4 Bbw this you muſt havo 4 der 8 
ruled in form of a traverſe, XXIV. 
inte this you muſt put 5 — courſes, 
1 „ diſtances, northing, i | 
ve: ing, as found. by Prop. XXV. 
this into the Journal, becauſe, ben . 
happens it may eaſil be exahint'd and el. | 
And it takes but little room, forroutiat Tea in long 
Vvopages, the winds are nat ſo. variable as near 
= e e pere 28 der courſe 
. * 2] 255 5 
But if any one choses rather to jeave it out, he 
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"wi Near the bottom, e eee eee bon 
. in theſe are to be: put the northing, 
ſouthing, eaſting, and weſting, the latitude and 

4 barn, e fiſt. 32 and then corrected; 
which may be ſeen in the following pages. 
Vour book muff be made and ruled beſors you g0 

to ſea, and then it will he ready for uſe, which 
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4. Every day at noon write into the journal | 
1 8 you find written on the log · board. 
And then you muſt work up your days reckoning, ; 
according to the directions of Prop. XXV. which 
you muſt write into the ee ne if yu chuſe 
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5. Having thus got the diff. latitude _ departure, 
and latituds and longitude, put them into their ref-. 
pective columns at the bottom of the page, againſt 
the title (by account). | Take care to get an ob- 
ſervation of the ſun or a ſtar as often as yo can, 

and from thence ſind the lat. by Prob. IX. Part 1. 
And from this correct the place of the ſhip by 
Prop. X XVI. and put theſe corrected diff. lat. de- 
parture, latitude, and longitude, into the columitis 
at bottom againſt the title (correed). Alſo as ofs 
ten as you an, take an obſervation to obtain e 
variation, by Prob. XVI. P. 1. $4 

After this manner you are to proceed every day 3 
from noon to hoon, till the voyage be foilh'd, = 
And you muſt be ſure to look out for land ſome days 
| before you expect, by your reckoning, to beat it. 

But inſtead of putting the remarks into a coly mn 
on the left hand fide, N may allow the w 
page on the right hand for them if you pleaſe; and 
then you will have but one day's work in a leaf. 
Or you may contrive any other method of keeping 
a journal, provided it be commodious and ſhort ; 
and ſo that you can but underſtand it clearly your- 
felf, For different men will have different me- 
thods: But that method is the beſt which is the 
ſhorteſt, provided it be equally true. 
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5 departure 36; and therefore the lat. 48 45, and 


and beſides where you have 14 point lee-way, a 
N. W. b.N. 4 W. courſe dees » NW. U 
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at, is 33.23 and the whole — 78.2. Di. 
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0.5 31.04 1.1 
0.6J32.cJ 1.1 
0633.0 1. 2 
0.634 c 1.2 
0.61435-cf 1-2 
0.6 36.0 . 3 
0.737. c] 1:3 
0.738. J 1.3 
0.71139-] 1.4 
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0.956 1.8 43.6 
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bee eee 

Fre 15.0] 1.41|15-9] 1.71} 15-6 0115.8] 2-2 

417 116.9] 1.51|16:9} 1.8{[16.9] 2.111 16.8] 2:4 

118]] 17.9] 1.611179] 3.911 17.6] 2-2 17.8 25 | 

1918 9] 1-7 18.9 2.18.9 2.318.825 

E eee eee 

31} 2-.9] 1820.1 2220.8 2:6]] 20-8] 2:9] 

[22 21.9].1.9]{21.9] 2.321. 121.8 LINE 

4230 22-9] 2-0][22-9] 2.4}| 22-9 22.8] 3-2 

[24}} 23-9] 214123 9; 255123 [23-8] 3-3 

t2c 24 0 2.2 24.0 2.624 8 3.0 124.8 03.5 

1:1} 25 9/23/79 2877 3˙2 [25 7, 3-0 

27/209 2.4 1126-9] 2.8 26.8 3.31] 46-7] 3.7 

428 27.9 2:4 [127-8] 2.9 [27.8 3427.70 3-9 

429 28.91 2 1 128.8] 3028 8 3.511 28-71 .4-0. 

1430 20. 00 2.6 29. 8] 3.1 129 8 2.7 20.7 4.2 

ie = I.Þ ———— .— — 
Hep. Lat Dep. Lat. | ep [Lat De [i.at | | | 
eds beg. Degree 33 Leg. I 82 Leg. 2 "M 


"AJTRAVERSE TABLE: 


Dr 
Euer Lat.|Uep. {;Lar.}LUep.{Lar:lVep.| 


131 202 2.7 304 372 30.8 3˙8 130.7 473 ; 
132} 131-9] 2:8] 31:tÞ 33 [31:81 13-911 3-71 4:4 
133]|32-9] 2-9] 32+] 3-4 32.7 4-041} 32-7] 4-6 
1341] 33+] 333.035 $33:7] 4:1 [0 35:7] 4:7] 
FE 
36035 3-1] 35-t 3-8 | 35-7] 4.4/3 5.6 
3741 30-$| 3-24 36-t]\ 3:9 36.7 4-511 36:6 5˙1 
38037⸗ 3-3] 37“ 4.0 [37:7 4.67.6 5.3 
39 N ; I++ * 4.1 38.7 48: 3 1 
4039.80 3.5 39 {| 4:2: 39.7 4.39.60 5.6} 
— — 1 — 1 — — } — - — — 
41] } 40.8 3 6] 40.5 4-3 49-7] 5:0. [40. 5-7 
42] 141-8] 3-71141-t] 4:4 [41-7] 5141416] 5.8]. 
43] [42-8] 3.8042. 4-5 [] 42-7] 5-241 42-6] 6.0 
44 43-8] 3.8 5 4:61 43:7] 5443.00 6-7 
[SERIE] RE] ESSE 
4011 45-8] 405.7 4-511 45:7] 5:64445-5] 4 
47 40.8] 4.1 40.” 4.9 46, 5 ˙7 40:5] 6.5]. 
145 147-5] 4-21[47-7] 5:01[ 476] 5:99147-5] 6-21 
49] [4.8 4-3]14%; 5.1:1149.6] 6. 048.5 6.8 
$2[42:4 441497] 5:21149-6] 6:11149:5] 7:0 
5158.8 4.4 [5-7 $+311 50.0] 6.21150-5þ 7-14 
5251. 4.517 5:41{51:6] 6.3 JJ 1.5 4 

2 4 


<J ON > vw 
r 
. * 89 o 
gogo 
x} On ww 8 
A 
tv 
way wywwr 


2 
Id 
ws, % 


Ws . 
— 2 

. = - 
1 

” = 

Own 


— 
3 


| 
Ul 
<7 
| 

| 


— o 
2 
D 
22 


wt 
I 
OD, 
„ A 
\O 
_ 
+ 


* = 


S N Olen own 
= 
nn 
— 


A 
E 
_ 

EE Sk 
CES £5 
90 © HW 
82 


1 

A 

Tt 

> 

* 
Jnnunngd]s+ ++ 


59." 5. 3 | 59.8 7.3 0.4 0 


Depvat p. Lat.] Dep. Lat.] Dep. Lat 
: — m—mmmeten en nes — a „ | 1 


— — FP ——_ — — Br ̃ ̃—AV—̃ꝗ . ed 


5 ; 


2 10 Deg. 


| ET 


1 


Lat. Dep. 


28882 


— 
0 


—_ wy oy bd 


1 2 wa 


1 


— 


o 


Ds 


1 


a 


* 


re 


: 


> 


2 
222 


I” 


SID 

an: 
5 SSSES]=SSESS Jus 6s 
SOAD 2» &\[1 oo 


8 
D 


| 
| 
| 


| 
N 1 
11 
9 
4 


Y 
- 


— 


2 881 


* 
Ws | 


Md 
O00 
un 


29.4 


„ 


+>, 8 


ar 


I 28 — 0 


28828 


2 


* 


11. 
i I'2.7 


= 
> 
SI 


& e t» © 


* 


1 


Dep [1a 


4 
. 
———_— 


J 


oa 


Jy 


> UVa Ud LI Ud 


888 


0888 


MY 
5 


=O or wv 


8828 


» 


d WY, 2 


| | 


Fd 


at. 


81 beg. 


2 re ng — 


ts © do N 


3 


11 Deg. e 
Lat.] Dep.] Lat. Dep. 
— - 7 8.2 ; 


| 79 Leg. | 78 Deg. }- 


— — ——5ðEͥ ͤ—— — 
11 * 4 
Ow 4SCP., It. 


STEJ 


DN nw yy 


Selle 
W 8 
nn 


| 
= 


eos BS 
S o 


* 


VI 

* 

i * 
rn 
2888 | . 


os | .. 
m S a. 1 
: _ 


the. 


RN DA 
Os tb 


\© © 


a 
* 
* 


— — 
2222 
2222 


Sed 
9 
La US p 
ene 
loo 


OOO 0-5 
2292 


8 


Wu 

Q&A 
_ 
\gSWw 


— — 
0-0 
IN 


500 


. 2 
318 SI © 
© add Ry 


10.4 | 


* 


FETIT 


O 80 
UI UI UI WI Ba 


5 805 


TH 
ITE 


9 9 9 


99 


8 


1 
£ : I 
5 5 a ? 
* WH 
- | L 


r 
DE i, > 


dd 


S 


© © $0 99 6 


WP 
= — 
- * - 


MS] >] 


 * * 7 


ola 2888 


OY 


/ 


A TRAVERSE TABLE, 


mA wtq. 


Ste Seas. 9 CS 


SS 


_ 
97-14 
* 


06 


a 

— 
n 

+> 
.* "3 » . 
Oni. 


qu ng We 
OC 


1 


40-45 = mw — ww 
© - 
T1 wn. 
8 
he | 


* 


8 
28828 


AS 8 


* 
Jt 


F 


[£41.23 Peg. 11.14 Deg- | 
ED 
11.0 9.2 
2 1.9 0.4 

2.9 0.7 


J S Lez. 


8 
4-98 
© 


N 
8 
(GY) 


_ * * 


2222 


[> 


On on fon bs 


Ire 


» 


cm NOW 


N 


28.08 


4 


+ = 80 


2 


EGG 


o I o - . 


Dy 


71 


DH O02 =o: 


%J 


con t\© 


=} 


MER” EC ante the Daher une * 4 


A2 0 ed 


6113.5 
[24:4 
1115.4 
4116.3 
712. 1 
91] 18.3] 5.2 
219.2 5.8 


5 7 


A TRAVERSE TABLE. 


* 


— — 
” - 


© # 


44 Deg: 
Lat. Dep · 


139-1 2.829 8.802 
131.0 | | 


14 Deg. Tis Der | 


3413.3 52.1 14.2 52 915.2 f 


1 


155-3] 3+3]f55.1114:81]] 54.8% 


1 


1 Dep. Lat. Dep. : | 


7-71: 


54.303364. [538 15 


56.314.050. c 15 (Fg. 
$7211 4.3 Wl 15.34] 59: 
Dep. Lat. Dep. Lat. | Dep. Tat. 


180 


— 
— — 


N 


2228 


— 
. 


_ 
wid 
mY 


1.0; O. 3 


oa 


4.8 1.5 


— — — _ | 


1.71 5. 


r 


1 


0 Own 


0. E t- 


2.9 0 9 
1.2 


10.5 3.2 
11.5 2˙5 
12.4] 3-8] 
13.4] 4-1 
14-3 4.4 
15-3] 4:7 
10.3] 5.0 
17.2 5. 3 
18.2] 5.5 
119.1 5.8 
20.1| 6.1 
21.0 6.4 
122.0 6.7 
22.91 7.0 
23:91 7:3 
24-9] 7-0 
25.8] 7. 
26.8] 8.2 
27.7] 8.5 
718.8 


10.5] 34 
11.4] 3.7 
12.4] 4.0 
13.3] 4.3 
14g] 4: 
1524 4.9 
16'2] 5.2 
£4 | 5.6 
18.1] 5.9 
19.0] 6.2 
ZO.O 6.5 
20.0] 6.8. 
21.0] 7.1 
22. ö 7.4 
23:8] 2:7 
24.7 "+ 
25.7] 8.3. 
26.4 8•6 
27.6 9.0 
28.51 9.3 


17 Deg. {| 
| Lat |Dep | 


* 


* * 
4 Fi 
ff 


A TRAVERSE TABLE, 


244. 
15.1 5- 
16.1] 5. 
19.0] 5. 
18.0 6. 
18.9] 6. 
19.9] 6. 
20.8] 7. 
21.7] 7- 
22.7] 7 
23.6] 81 
24.6] 8. 
25.5] 8. 
26.5] 9. 
27.40 9. 
28.41 9. 


mn N 


m. On d 0 


O K mw COU 


IS 0 


OE 


[a> + + w ls „ 
l 


2 [: o * . 


nn 
AN 


v | 


* 


| > ww I 
A8 


=" — 


». 


„ 
* 


„21 


. 


9 SS © 


1518S 


— — 
—̃———— 324 


A TRAVERSE TABLE. 


P A r — 2 


E 17 Peg. 18 Deg. j| 19 Deg. 

EDR. [| Lat.Dep. | [LarJDep. 
4311[ 29-6] 9.1 [29.5 9.61[29-3[10.1 

3211 39-0] 9.3 30.4 10.030. 3010 4 
331] 31-0] 9.6 31.4 10.231.240. 
34 32.5] 9:9 32.3 10. 5 32.11 1.1 
3511 33-5120:2 33:3 10.8[[33-1001.41 
36 74 34.2 11.134.001 1.7, 
37035. 410.8 35.2 11.435. 12.1 
3836.3 11.136.111. 735.9124 
39 37˙30 1.437.112.0035. 912.7 
40 38.211. 38.0 12.4 37.8013. o 

14.1 39-2j12.0 WES IN 38. 13˙3 
204.2 2.339.913. 0 39.713.7 
4311 41-1112.6[[40.913.3 40.714. o 

442.112.941.813. 6 41.6014.3 
445([(43.0ʃ1301 2.813 91 [42-6!14.6 

4011 44-0[13-4 [143-7 14-21[43-5j15.0 

+71] 44-911 3-7 113 4445.3 
48 45-9,14-01145-6.14.8 45-4,15.6 
[49]] 45-9114-3| 46.615.11146.3't5-.9 

2911 47-5124-01147-5115-41 16.1 
51 48.8149 48. 505.8 48.2 16.6 
5249.715249 418.149 26.9 
53525559. 416.4 50. 1017.3 
54 51.6.8 0057.36. 51. 117.6 
e eee 
50! 53-516,4[]53.3117.3 52.918.2 
157] 54-4116.7þ 54-2117.6 53.9 58.6 
581554 7.0 [[55. 2 17.9 4.8.19. 
59 ; $6.4/17 256.108.255.819. 

60 57:4 17.51} 57. 11 8.5 [56.7 12. LU 
I Dep. Lat. Dep. Lat E 

1:3 73 Deg. [| 2 Deg- II 71 Deg. 


A TRAVERSE TABLE. 


08 Leg. 1 


FFB 
1 Lat. Dep. LLL Lat Dep. Lat. Dep 
| 1;] 0.94 0-4 || 0-<| 0.4} 0.9, 0.4} é 0.4 
21.0 0:7 || 1.8] 0.7 |} 1.8] 0.8] 1.8; 0.8 
4 3 enen 2.9) eee . 
43.7.4 375 3. 1.6 3.6 1:6] 
Hr 
0 571 2.1L 5.0 2.2 '5.5} 2.31 555} 2.4 
, 7, 6.5] 2.5 ** 2.6 6.4 2.7 8.4 2.8 
g 7-51]-2-9]] 7-4] 3-0 7.41 3.1 7.3] 3.2 
9 8-4] 3-21] 8-2] 3-4} 8-3] 3-5 8-2] 3-7 
10j] 9-31-30 (_9-41_3-7}_9:2! 3.9 9:1} 4.1 
1101,30 3.910. 2 4.1 10.10 4.3 | 10.0} 4.5 
12 11.2] 4.3 [| 14-1] 4.5 1.00 4.7 11.0 4.9 
13 12.1] 4.7 [12 Cc 4912.0 5. 11. 5.3 
1413.1 513.00 5˙2 12. 5.5 12.8] 5.7 
5014.00 5.4 r3.c| 5:6|12.8 5.913.791 6.1] 
re 14.9] 5.8] 14.t| 6.0 A7 6.2 14.00 6.5 
:71115.91,6.1 [| 15-5] 6.4 5.6 6.6 15.5 6.9] 
816.80 6.4 [[ 16.7] 6.7 16.6 7.0 116.4 7.3 
179017. 6.58 [1 17.6] 7.1 17:5 731185 77 
TTTFETTT dn Abe he 
21 19.0 7.5 95679 19-3; 8.2 19.24 8.5 
22020. 5 7-91] 20.4] 8-2 20.2 8.6 420.1} 8.9 
123 215 8.2 [21.3] 8.6 [21.2 9.0 21.0 9.3 
12 22.4 8.6 22.29. 0 22.1 9.4 21.9 9.8 
ieee 
2024.30 9.3 [24.1 9.7 23.9 10.2 23. 10. 0 
2725.2 9.7 [z5. c. 1 24.8 10.5 24.7, 11. 
28026. 100.0 [26 co. 5 [25.8 10.925.611. 4 
20027. 10.4 (26.610. 9 [26.7 11.326. 11.8 2 
zo[{28 0 722.811.222.611. (27.4 12.2 
+ | Lep [Lat. Dep't ar. Vep [Lat. Per. ] Lat: 
1 |, o9 Deg. | 67 Leg. i 0 Leg: | 


= 


* 


% — 


ATRAVERSE TABLE. 


HELL 


39 = 
40.916.5 5 


Wn 
+» 
NW 
NN 
to 
* 
— 


36 
49 85 


See 
* Lat.] Dep. 8 Lat. Dep - Lat. I Dep. 
321 128-9ſ+ 1.1 [| 28.7411,6 [| 28:5;12.1 
21 129-911 1.529.212. 0 29.5/12.5 
3 30.81 1.8 39.612. 4/[30. 412.9 
71 31.5J12.7 31.30/13 3 
32.4013. 32.2113.7 
33-213-51| 
34.113.910 
35.0014. 2 
36.91 4.6 


1 41-726.8 
5 | 42.5172 11 42.3118 
43.617. 6 


1% A TRAVERSE TABLE. 
8 D 


— 


yd 


—— — * 
* N ; 
* * 


0.4 | 50 
7 .d | 0.94} 1-8] 0-91] 1-4 0:9 
| | | 1.3 1.31] 2.7 1.4 2.6] 1. 
5 5 1.7 1.7 3.6 1.8}} 3-5] 1-9 
Fel call} 5-4 2-61] 5-3] 2279] 5-3] 2 
>| * 3.1 | 6.2 3.2 [| 6. 3. p 
18 3.4 3.61þ 2.10 3.6 7-1] 3-8 
gil 3.8 3.9 8-0] 4.1 7-9] 42 
42 _9:0 4:41] 8:91 4:5} 83.47 
4-6] 5 9-8] 5-of| 9-7] 5-2] 
"il 72 10:7] 5.41.0 56 
5.5 5.7 11.6 5.8J| 31-5] 6-1 
5.9 5. 112.5 6.2 12-4] 6.6 
6.3 6.6]| 13.4} 6.80222 
6.8 7.0 [14.3 7-31] 14-3} 7-5 
7.2 * 15.1 7.7 170 8.0 I 
7.6 7.91] 16.0] 8.2 15.9] 8. 
8.0 8.3 16.9 8.6 _—_ 8.90 
8.4] 18.8. 17.8 9.1 122.9. 
ol 0.2 1118-7; 9.518.599 
4 19 38.8 19 410 
9.7 20.510. 420.3 10 
| 21.4110.9 21,211 
: 11.3 22.1 11.7 
23-211.8 23.012 
12.323.812 
12.724.713 
13.225.613. 
25.713.626. 5 14-1 


MEL ER] ER ELIE 
at.]Dep. || Lat. | Vep [| Lar, 1Pep. [| Lar-1Vep 
127-9,13-C 1224475 
28.8 "9 28.25. 
54 7 oY "9: 1.0 g 
9116.44 
2 
17.4 
517.0 
0 18.4 
18.8 


46.3 19. : ; 
; +4 | 


1 
" 
Ld 
. 
4 
= 
1 
1 iz 
1 * 
1 
- = 
47 
Ml 4 
I * 9 
' » 4 
> $ f 2 
1 7 | 
n 
bet _ 
1 
19 
"REN | 
V 13 11 
= * 
8 
1 
WIT. £4 2 
» [ 
- 1 
P 1 Rn 
4 
£422 14 
bY. 4 
? > 
q =} 
8 
WH 
* 
1 
1.87 
"OS 
a 1 
. *F : 
ii 
1 
1 
it 
, (5 wo 
4238 
4M 
11 
1 
” 1 
1 'T 
= 
% Na , 
1 1 
4 
1 1 
T- = 
1*% 
= 
1 
' L 
1 * 
1 
+ 
i 
1 
* ic 
5 
9 
LIE 
| 4 
: 
: 5 
n 
in 
* c f 73 
[] 
[1 * 
9 
in 
1 ;* * 
. * * 
3 4 
FT i 
$1 . 
1 15 , 
1 I 
Ws. 
F. : 
407 y 
15 *. 
"# ts . 
15 1 
- 29M 
1 \ ' mn 
14 * 
| 42 
$ > $i | 
FO . 
13 ih 
|. * 7 
„ * , 
0 1 
13 
1 3 
1 . 
ED 
Ss 
. 
1 
= 
48 
Bu 


= 
a 
© 
— 

* 


2 . 5 „1 . ” 49-4 20. 3 > 


1 
9 — wt. 1 


s A TRAVERSE TABLE. 


EI 29 Deg- þ|_30 Deg. j| 31 Dey. Des. 
ar JDep Lat. Dep. [La Dep. Lat. } Dep | - 

1 0.91 o. 5g . 5 JL 0.9, 0.5 |] 0.8] 0.5 

1211. 1.0.0 . 1.5] 1:1 

| i. ; 1.4] [12.0]: 1.5 2.81.5 [ 2:5] 1.6 

- EE 911 3-5] 2.0] 3.4 2.1JJ/ 3.4] 2.1 
EEE 
1.0, .9 5.2 3.0 35.2 317777 2.21 

} 7 | 444 6.1] 3.5 U 8.1 3.6 5.9 $2] 
8, 7.0 3-91} 6:9] 4-0 f 6.9] 4-1]} 6.8]-4.2 

'g | 7.9] 4-4|Þ 7:8] 4-5 l 7.7 4-61} 7-6] 4.8 
E 

JI. 5:34] 9:5] „5 9:4) 5-71} 9-31 5-8 

2 [10.5] 5.8 N 10.30 6.210. 2 6.4 
130114] 6:31]11.3 6.5 11.1 6.7 11.0 6.94 

1412.24 6.8]} 12.1] 7.0] 7.2 [11.9 7.4 
Eee 

1614.00 7:7]113-9] 8.0 13.7] 8:21| 13.6] 8.5 
1174.9 8.2}[ 14-7] 8-5] 14-6] 8:8 14.4 9.0 
1918.4 8.754954 9.3 15·309.5 

| 1916.6 9.24Þ 16.5] 9.5 [16:3] 9.8 || 16-1110. 

(22 117:5]_9-7þ117+4110-0 þ47.110:34/17.0010:6 

21 [18.4910.21118,2/10.5[{18.010,84 17.81 1. 

2219. 210.719. 00(11.0 18.9% 1.3 | 18.6|11.7 

[2235-4 


© A TRAVERSE TABLE 187 


* — wn . —F 
* 
” 


711.30 Deg. [[.31- Dep: 1[.32 Deg: | 
Lat. Dep. Lat.|Dep.j|Lat-{Dep-} 
26.81 5.526.010. 20.306. 

127.716.027. 4/t 6.527.107. o 
128.616.528.217. 028. C. 5 
29.517. 029.17. 528.818. c 
30.317. 430.cþ18.0f-29.7]18.5 

41) 31.2118.0 30.c 8.530. 5 $9.1 

932.008.5317 9.137.490. 
32. 9.19.0 32.019.632. 220. 1 

33.819.533. 420.133.120. 7 
011 35-5j20.5]} 35.1]21.1 5% 
411 36-4j21.0 21.6 

1137:2122+5. 75 

38.10 22.037.722. 
vo I. 39:9,22.5þ 2. 


3 


AO CER 
f ; 


188 A TRAVERSE TABLE. 


— 4 no II 9 


— 8 — — 
a 6 


ua 
wa 
wy 
VI 
+ 
— 
"log 
=| 
FI 
& 
> 
4 
— 
22 
N 


| 
| 
| 


_— 


ty ee i ee <> Sprite 
„ at. k 
2 as * 
8 0 4 


. « - — — — — . »- \ 
l a we — 
> woe — — * 
* 4 » 2 D _—_ - 8 pl =— 
Fas or Rage at ee IN ER, AE 3 ea "4 bes, SEEDS A 
. CO ie 


61] 2.5] 1.7 2.5 


— 
O 
Va 


[+> 2 tv 
. 


— 


* 


1 


2 0 


el tv 
[nw 
222 
n 5 - a 
[> 
O 
[> to 
Ow 


Own > 2 
228i 
[SoSe 
8 


1 
* 


2222 
3 
> 


% 


* 
— 
FIR 


LT os Ne ad 
my _ oe | — 
: 
OI. 
4 


NOS lee 


8 


1 


Seer 


O WO wow 0 
ww ow ww 


> 


| 
4 
| 


ld oo 0 


5 


8 


> = 
8 


1 O. 


O 


[5 

| 

R 
105 

2 ONT 
b 

E 

| 

| 


— 
Oo 
— 
- * 8 
. 
my wo 
A oa 
ONa 
my we 
8 O 
oo 


at FE * SOOT "WY 
1 


ne 
8 


Sed or 
a 
9 
wy 
Too mw w © 


AN 
O 
8 
\O 
"a To 
2 


17.6114, 
8 5 18. 


to 
N 
— 
8 
SJ 


R 122.415 1JJ/ 22.105. 
23.518•2 23.211 5.622.916. 1 22, 

24.3115.8 24.9þ6.2| 23. 816.6 23.5117.0 
| 25.2116.3 [en 24.6617. 2 | 4 | 


1 21. 14.2} 1 21.3 14.9 21. 15.3] 


'D© 
i) 
8 
k 


* * — — nine. 
| Pep [Lat. | J Dep. tat. 
; — — 


—— 


$5 Deg. I| 54 Des. 


* 
o 


| 57 Deg: IL Deg. l 


- ATRAVERSE TABLE 1385 


þ 


29 5 | 


11 34 Deg Vf 
{| Lat. Dep. [ 


2.01145-332-c| 


73 35 6 
42.10. 
42.9 31.2 
43+ 31-7 
— 


— 
N 
B. 
VI 
+ 


+ 
1 
rec) 
T 
Ste. > 


A 


OI 


OP 


1 


2 


1 


Q42 


"OP A 


[ 


i 
„ hf 


6 8 

F 7 1 : 7 

E 5 bes { 5 ; 
| STR. * * 


[10.8 12.6 
117. 


18.4 13.8 


2401 8.0 


— 


Dep. Lat 


— 


50 . 


* 
„ 


* = * 


2 


N 
AL 


22 


6 


Jy Own Þ 
OV + + vo 
nv mW ww 


ON O + -Y 


lomo 


4 


0 0 


| 
I 


. o 
Woo SF Me kry 


— — 

wy N 

2 2 
. 

8 00 

S 


32.1117.2] 
22.8,17.e'}]- 


23.6118," 


|Dep:jLar{ 1 


15-4 


W 


— | 
8 89 85 


. 1 
reer 


dd 


= 


— — — 


” 
e 


2 


5 
0 | 9 


RAP ww 231 Loy f 


= 
wt 


50 


— 
nh * an 3% 


* . _ | 
25 4 
> 

8 "Y 
5 


— 


153 Deg. 
— 


: 
INE 


Af tt EE 


? 


Oo = 1. 


Own wn 


[ 


+ 


O 00583. 
4 OO þÞ >a. 


I 
* 


* TRAVERSE TABLE. 


— 


3 3s LICY. 7 2 "39 Les. 25 
Lat. Dep. Lat. Dep Lat. Dep 
24. 88.0 [24.4J 19.1241 19.5 
25,019.31 [25-2119-7 || 24:01 
25.419.926. C020. 325-620. 80 
27. 120. 526.820.926.421. 4 
27.6021.1J[22.(CUZ1.5 [| 27-2122-01 
28 721.7 28.422.228. 9922. 22.7] | 
29.5|22.3]|29-2}22-8][ 28. 8[23. 3 
zo.:1:2.5]|29-5123-4[} 297 8023. 9, 
31.1þ23-51 130-7] 24:01} 30: 125 5| 
31-<024.1[f33-5024-61} 31-1j25-21 
32.5] 4-7 |] 32+3]25-2 31.925. 25.8\l 
33.51 *5-31| 33-115-9] 32.6120. 4 / | 
34-25-91 |33-9129:511 33-4271 11 
35-1020.51134-7127+111 34: 2127- 7 ; 
35.427:1|35:5]27-7][35:028-31[34-3 
36.47 7] 36.228.335. 35.7 29.c — 
37. 128.3. 37 028.9 | 36-5129: 6 
38.3]28.9] | 37-8129-5 | 
39.1] :9.5]|33-6}.0-2. 
37. [30-1] 3C- [30-8 
40.7] z0.-] [49-2131+4 | 
41.1313] [41-0132- 
42.2J1.9 41.832. 1 
'43.7032-5] [42:5]33* 
55| 6:30 [423122 
44-7133+711 4451[34+511 43: 3135: 2 
81[46-334-91145 85˙7 455 
47-1] 35-511 49-5]30+3 34 37” 1 40 
6047.) ;6.1 [| 47-3136-9] 81] 46 
| E Dep. [Lat. Dep. 1 p. Tat. 
nr 


— . 


I : 
- One 1 * 4 je U. > 
— —— 2 — - X " 2 : 4 . 
4 2 Hour — — — * — — —— n — — — — A n : * 
r e „ . — — . 2 
r —. nero 2 5 D — Foo pg 
* bh is od 3 XS a —u# - a n 3 — 1 " . 0 4 
he _- PA — 2 — — — — 2 ds — 0 — * 
2 — 8 y - _ q a * 4 \ une VN l = 
[ —— 1 — 4 — - — — * — _y c. = — 1 22 Wo D - _ 
\ = = 22 —— —_ rhe: —ͥ - — — * & « l N 
8 _ — pag — — 7 — 1 


— 10 
ph * 8 
_ - . 
* hs 


r 


"> 


_ A TRAVERSE TABLE. 


ö * 


* 


= To] 


9 
0 
* 

3 . 


4 ©, . 9 . 11. 
278 1 *It 1.5 1.3 ; 38 ' 
x | 13 ; 2.3] 2.0 ; 2.2 2.0 4 2. 
n 14 | 3.0] 2.6 2.9 2.71]. 2. 
1 Fe 
17972772 4:4] 4111 4-5} 4-2 
1 121 5:3 4.6 5. 5-˙1 5.0, 4-9 
i * 8] 6.0 5.2 i . 5. 5. -.6 
i# 9 6.8 5.9]; 6.7! 6.0] 6.60 6.1]] 6. 5] 6. 
1 e 
1 [ 11 8.3] 7.2 8:2] 7:41] 8:0f 7.5 7-9) 7.6 
iN 12 9-1] 7.9 8.9] 8.0[| 8.8] 8.2. 8.6, 8.3 
KB t3]] 9-3] 8.5]! 9.7] 8-71] 9-51 8.9 8127 
1:4] 10.6] 9.1 1 9.410. 2 9.510. 11 9.77 
I.. 19.011.011. 210.8 10.4 
. | - 


1.7.0 1.91, 71.9 
1 7112.811.1J/12.611.4/[12. 411.60 
| 13.212.3| 


00 
— 
oe 
Qu 
— 
— 
2 
4 
— 
9 
» 
— 
N 
O 


23 12.415.1 17.1]15.4 16.813.7 | 


CI 
Fla 
— 
31 
D 
— — 
0 ON 
w 11 
— 
ws {fs 
Y * 
219 
— | we 
0 (#2) 
i | 
: 
Glo 
Q Ivo 
we | wy 
ea Fu 
I — 


27 20.417. 720.1018. 1 19.7118.4} 
2821.11 8.4] 20.8118.7[]20:5119.1 
29 21.919.021. 519.4/]Zz 1.29.8 
130122.8119.7 22. 3j20-1 2 1.9120. 5 
1 5. ES] Dep. Lat. 


1 
— rr rarer ED 
' ; 
4 2 Deg: 5 * - 

2 I #2 * 2 * o 
# 2 = 
4 8 q - > IO, ** * * * 

, ML „ A 2 4 r N * . 


_— A 


% 
5 
k 
od 


ATRAVERSE TABLE. 


* 
7 mo 
| 
* — 


1124.1 


24.9021. 
25.602 2.3 
35 5775 


131.742 
[3251282 
33: Hes. 


40.8 35-4], 
41.5136. 0 


— — — — 


42.3'36.7 


[| 43-9/37-4 
1143-$38.1]] 


44: 538-7 
45-3139: 4 


_11.49 Deg. Þ 


a 2. 


5455 | 


21.0 


129.0 20.1 


34+-2/30.8 
13+9 31-4 
[35-7.32-1 
36.432.8 
37:2 2.33. 2 


37-9 34-1 


39.4 
. 1. Dep.]Lar| 


Dep TEA De — 


42 Des. 1| 43 Deg. | 
; Lar I- './[Lar-JVep 
23.0 20.7 22.6;21.1 
23.8 21423. 42118 

7124. 5 22˙1 24.122. 5 
25.3 22.7 24-9 23-2 
26.0 23.4 |[25. -6'23.9 


20.7 24.1 26. 3,245 
3 27-5 24-7 27-9252 
28.2 25.427. 825.9 
28. 526.6 
3128.8 27.8 
29.5 855 
30.2 29, 2 4 
3130.9 299 


2 _ 


25.9 2570 


-9][4r.0j39.C} 
541 40.3 


44 Deg. | 


Lat [Dep] 


22.32n5| 
23,0 22.24 


26.6 20:7 


27.3 20.4] 
28.0 27.1 


31.6,30:6 


[32-3 31:3 


33-1,32,0 
33-832,6} 


71134-51333] 


35-2/344© 


41.7 


43 Deg. 7 D 


* 


{Dep |Lat 

3 
46 Deg. 

— 


7 . 1 7 
— nts > Iris I 
— _—. 8 
— : _ Z ARGS 


* 
4 Ll 
* 
s 
” " 1 
*. * 
1 4 ® 
— — < > Bt PPT 4 — T 
* — — rr * | 
r 7 %. $$" 2 RI = P<ILD'Y * c | 
- —— — . * — * - - — = — * : * 
_— r 8 = 2 i 8 —ů — — 
* . * — 4 * S PE 
; 33 TIX 7 DIES 
__ - — — — . 2 — = = = o 
— — — — . —M — Lo " wy — 


ge ln > od A * 
" 8 — 
p be r wy 


. <o_ ; 


* —— — 
= ou COLE ETSY 
9522 32 2 


* 
. er 
3 FD Fu 


* 
*, 
| Fa : 
: 1 
1 
ö £8 
j 41 - 
2 
th 
$1941 
1 8 
n | 
5 
„ . 
1 
+ 
[ 1 
> p 
* 
1 
4 1 
„ 
1 
165 l 
'% | 
6+ 
14 
* 3 
$ © 
17 1 
911 
e 
* 4 
Þ} * 
6. 
43 
, e 
* R 
4 - 
5 
: 
1 
EM 
N 
* 
1 
1 5 
* 1 * 
3 
1 F 
1 


— — 4 5 


— — . | 
W 
22% 2; 


„ I 5 Fare 


get Bc A ue FE) b Ne * 


— — — 
2 2 — hs 
— — 
8 — » p 
CCT ˙ 0b. OE EY 
. Eine EE AI 1s 
1 


2 ms 
5 — 


— — % 
2 1 _ _ 
32 7 N 
—— — r- 
— 
8 2 


O ow QS! 


E 


— 
x 2 N 


1 4 4 
7 7 


A TRAVERSE TABLE, 


N: 
Ln) 


BOW > 


>] 
* 


* 
„ 


5 


89 0 


is 2k;2 21.2 g 
———————³ ³ bd 
Dep.] Lat II 


* 
, 


* 


EI en, 


4 ? 9 
aa ti 


1 
* n 


1 RP 
2 * 
— 


3 


— 


* :; 


— 


R 
Lat Dep. 


If 
| 24.7 24.7 


254474 
126.1 26.1 


33.2 33-2 


21.921. 9 | 
22.6]22,6] 


24.0 24.0] 


33-9 33-9 


; 
” 


34-6/34.0 


23-323-3] 


7 | * 
6 a . q 7 £ * 4 _ 
- 
„ 


= B 1 55 * 


oF 


MERIDIONAL PARTS. 


To To fo the Meridional Parts for any Latitude; Re | 


the contrary. 


"RULE. 


Seek the De at the Head of the Table ; ; and the Mi- 
nutes on the left Hand Side. And in the 2 of meeting | 
you have the Meridional Parts IS 


/ 


EXAMPLE. 


To find the M. P. for 42: 380 Is has Canin 42, and 
oyer- a 38 is NI the Merid. es of ay 1h 


Again, to find the M. P. for 73e 25. In 51 . | 


73, and over. againſt 24,26, you have 6617, 6624 ; and the 
Mean is 1 the Erl Tents TO | 


oo 


And if the M. P. W to find the Degrees and Minutes 
anſwering. Find the neareſt Number in the Table, and you 
my the Degroes at Top, and the Minutes on the Side of the 

Table. 

Thus, the M. P. being 2833, che Deg rees and Minutes 
anſwering is 42 38. And Fa the M. p- be 6620, the De- 


grees sun thereto will be found 73® ; 25 
K2 


rr e 


196 


£9 


A TABLE of Meridional Parts. 


2 


4 


12112 


1414 74 
160160 70 
18] 78 


2012 


7 


152454 


54154 


Jesse 


5858 


1 


122122 


72 


80 
82 


712 
114 
1167 
118 


1146 


18 
1152 


1160 


1166 
1168 


n 


120180 


122 


124 
126 


128 
130 
132 
134 
136 
138 

140 
142 


144 
148 


154 


156 
158 


162 
164 


— 


180 
182 


186 


188] 
190 


192 
192 
196 


1981 


200 


— 


202 
204 
206 
208 
210 
212 
214 
218 
220 


755 
224 


226] 


228 


120 


172 
= 
176 


180 


en 


178] 


| 240 ?. 


230 
232 
234 
236 
238 


184 


2161 


1 Da RR - Latitude. 


20 


300 


302 


304 
306 


318 


_  Þ6ojbol 120 


308 
1310 3 


1 314 


320| 38 


324 
| 326]. 


- 


A Tan of Meridional Parts. 1597 


— 


| 5 FEE _Degrees of Latitude. | 
5 Fe 
TT 4 
1. 


11 
Ki "311 | 


2 ff 
* 8 
2 1 , 
— — f — 2 oe EY i * 7 HR OY — , — 0 -— — 8 8 
8 * — = [A Baca * An - 2 TRE CCS —— 4 — - * 
— — — — 2 85 2 8 7 - 
os as * — ” * 4 + ms 'T 4 > vw „ — 2 7 * * * 2 Lang = * 4 
l - A — — * 2 — * — * _ We — —— > 4-4 — i 9 = 4 
GC —_— — — 2 — T — 1 3 _ —_— a . — 
| EEG DST I TRE — 2 „ _ © . E = 7 EEE WL 7 l — by — * 4 S 70 
* 4 W. - * * . \ : 
. —— 2 — — A 7 = - 
= My — 12 by — 2 — . — . N 3 - 5 
—_— = — — — =” 2 * — gs —— — 9 3 AL ITS — * r o —_— — — 
— a1 — FIT a ew <2 — no Long = \ — <li — 0 — — 2 — — ip er=» 
4 1 — _ - — 4 4 . 5 — — — — = — — — —— — — — 2 bY — — — = — — — 


— 


= ay m_— 
— 4 
— 


ö — 0 

8 ND TO _— FIR EY IEEE 
A 3 2 L * 8 — b 

* — 2 2 - _ hey ws 
C 
1 P P — » > <> 

-y my 2. l 
— 2 4 — 
Ci 2 


vp Pte? Ee — 


2 PR G . — 2 
DPD . 8 524 — 
2 Do - CEA Ln \ = 


$4. 


r 


a 
- 
2 <® 
T 
— 


- — — — Lal = 7X * 1 = 
l — ——̃ = 8 
- TTT Ms che 
I ee ea 
LS ma — — 


* 
= 
s —— — 49 - * 
1 
TIS a» 1 __— 


A. * 
4 


A m A 


n 


n 


„ 2 WOK 
2 r ; WORD rs 
— A JU Ge EO OR ED NET ROY — 


R 3 — — — : 

n — 8 ; : 

by 2 —— — — D — IG > ayer - * W 

K 2 > - — - * 4 — — 32 - — . 
« n - 7 8 

ts Us — A A 2 2 0 i PU * 

* as” a 0 mo — v T 2.5 0 
20 rer rr 1 2 6 4.404 

= as. 38-5 12 = * n 2 5 A N 
. 
. 


— 


= — 
=> ak . 9 1 wh * —— * — 
he na” hon — — n = n 8 gem, Yo 3 8 — — 2 2 S l 
= = . 4 88 i wy lr [5 — 1 — — my Ry Daten. — * ———— * — ke — 
a a e — — Wenn 2 rr , S > 3 Pc 1 — 
—— — — 2 « —_— ————— — 8 ey n 2— — 
by 2 Mouths act — — — — IED — ans es — — A 4 LS — — o - 
= 3 . ave a * 2 * Fe a — Gr os - 2 26 * * — 
3 22 — — 8 2 * "IDE * ——_— 1 * = . oY 
Ty" — — - bn PE LIFT "IE can 2 6 
— — — 2 uid wth 24 < —_ 6 — "08 — L 2 - A 
— — ” ” n N — Ps Wd as T Y 
" af — — renet Ps 2.250 * 


198 


4 TaBLz of Meridional Parts, 


. 
- d 
i 8 "+ 


104.611 10c 
1048 


1037 


1041 


1035] 


1039 
1044 


Degrees _ of Latitude. 
| 474 


75987701 
555877 5 1291 
1102116601229 
11041168 12310129 
11857 1701123411 298] 


r 
11054 


_993]1056 


111067 


11075 
3 


1085 

1088 
7 
109211 


105 


1060 


1062 
1064 


160911 
071 
1073 


1079 
11081 


111083 


111111174123 
5 1p 
1118011281242 
111711801244 
11191183124 13 
1121111851248 
1123 11871125117 
112511891253] 
112811910255 
2.932 


1181121422 1343 


1153 1216028107345 
128311 347 


1008 


1094111 
1096 


1157/1221285. 349 
420% 35 
LEY 


115901223 
£161 3220 


codes to. 


(EBERT, 


. E 135414191484 155 1610 
4 2 1856414887582 1019 
6 


14231488 15541621 
45 1425149101557 
811 362014271493 155901625 
2540429 405] 66101628 


—— — — 


13071431 1497563630 


1371 1436/1501[1568 1634 
13730438 50% 5701635 


5 50.1408 4731539ʃ1605[1672 


322 ee 


I 
1411 36911434/14991 565[1632]169 
1 
1 


325539 


1719 


_ [52]13roþ14751541þ1607]1674] 


1654 


* 


108 


1688117 


1690 
1692 
1695 
1697 


1722 


1724 | 
5617266794 
501172815 


99731 


511733 8 


1735 


173711 


1740 
1742 


5641441 48041545 1612/1679 


15481614 


54] 412]1477/1543]1610[1677 
41611482 


1681749 
15501616 16847511 


744% 


1747 


28 


17 
— — 
7 * 
” 
0 
* » 


— Pony * = T— 4 — — 
5 n . F 


_— 


— 


k 3 


7 


- _— 


by 
1 
up 


4 +4 
1 
if 
* 


ho... 1 
—— 


* « 6h 
r 
y % 


5 . 


_ — 


2 


— . cl nd rren 
9 8 Mt ok he . 2: — 
2 >" b _ _— — 


ä 
. 


a * 
- — 
5 A 


” =, 2 wty. — 
2 2 2 — — _ 


- - OS ore en . | 
3 I aaa, — n I —-..  . u3 og A 
2 ; 8 — — R 4 — & 3% 2 2 2 * — - . 2 
N 1g 8 5 S . emu —— —— SEE 2 
N 5 —— - a” 2 — 2 Dan . a £ he * 32 - : . 8 
9 * 8 oy * hy - of vo; = — . 5 I . A 
1 8 IS 3 e 1 . PO 1 p 7 1 _ F —= _ — — ED 
— "225 1's 8 0 * 1 Ge TD =p}, RF. p D — red 1 
- - = — 
2 * R TED K . * 
= 2 A” ms 1 — — TW : — 2 — — 
— — — — — —— 82 — 
— ; = — — 1 


Þ 3m 
r 8 


— a 
© - 2 ——— 
EY 2 


= . 
Sa — wot arm te wen dh 1, CM IE 
1 8 >. 7 * 25nd 1 


— - - 


—— 
<4 Ar 
r 


” — 2" 23. fi NE 


— — 
— 
— —— ap 24% 
en err and EMC nas, Das _ 
PPP 
3 ——— — — | 
CIT. tn nn. Pay: \ Pt pe BA OE OS « 
ee f nes. 
| ; UAE : . - - = 
—— oo __—_ 
8 : —_— | 


— ; 
* 
r ET... ˙¹mj ⁵ĩ²V . —⁵C ]« UA ²˙¹wꝛm̃TTʃ̃ —⁰!. ̃½ N ̃ ˙¹w Ä — 
— — ao> — — — — — — "— - . * - 


pas 


erer 


— 
— . 
3 made — as * Ia . r. 
3 — * 1 n 
— = 1 <a ren nes ns. ak a SY aa 
—_ 22 EOS == 
x r 


— 
— 
—— 
— 2 
— 5 24 2 — . _ 
— — — — = _ : | — 3 r AL 0 . ot * s 
PPP reer ye 
— 0000000 — : N 
——— — eee 
—_ 2 by 


. n 
AI. 
3 Bf. - 4 > Pg VT" 
PR I — — 2 2 — 
22 


A TanLE of Meridional Parts. 


Degrees of Latitude. 


184 


1851 


21833 7962 
1835 1904 
1838 1907 


19899 


1842} 1911 
1845] 1914 


1847] 1916 
18491 1918] 


1921 


18541923 


1856 1925 


1861 


1858 


1928 


1930 
1932 
1935 


— 
83 5 
100 
1963 
1905 
1967 
972 
1974 
1977 
1979 
1981 
1984 
1986 
1988 
1991 
1993 
r e 
191 
1998 
2000 
2002 
2005 
2007 


2oo 


2012 
2014 
2017 


2019 
2021 
2024 


2026 
2028 


2031 
2033 
2035 


2038 2 


2040 


2042 
2045 


2047 


2050 
2052 


2054 


2057 


2059 
2061 


2064 


2066 


2069 


2071 
2073 
2076 
207 
2083 


2085 
2088 


OP? | 


2092 


2095 
2097 


2100 


2028 


2080 


22 (_33 | 
62100 


— — 
G 


2116 


[2138 


2237. 


2242, 


| 


23 


2311 
22392313 


2315 
181 


— 


—— 


| 2244 2 


! 


A Panty of Meridienal Parts. 


SSS oops vlol wh 


tv IN t 
GO Op 


— 
2 


Ny 


34 
36 
38 


1 "Tiara 77 8 


SJ * 


2320 
2323 
2325 
2328 
2330 


2333 
2335 
2332 
2340 


2345 
2348 
2350 
2353 


40, 


48 
50 
52 


54 
5023 


+8;2378 


2380 


2358 


2 
2 


E 


| 2393 


2395 
2398 
2400 
2403 


2405 


2408 


| 


| 


2410 
2413 
2415 
2418 
2420 


2423 


2425 
2428 


S 
2358 


£435 


2360 2435 
2363 2438 
2365 2440 
2268 2443 
722370 2445 
42373 2448 
1002375 2450] 


2453 
2456 


2383 2458 
2385 2461 


2463 
55 


2408 


2471 
2473 
2476 


248 


2483 
2486 


2489 


2491 
2424 


2495 
2499 
2501 
2504 
2506 
2509 
2512 
J 
2517 
2519 
2522 


2524 


W e 
ad Er 
2.532 
2535 
25357 
25 40 
2542 


2468 


1.2545. 


38 | 39 


| 


2545. 
2577 
25 50 
2553 
S235 
2558. 
2560 
2503 
2566 
2568 


2571} 
2573 
2575 


2578 


2581] 
2584 |. 
[2586 
[2589 


2591 

594 
2597 
2599 


2602 | 2 
2604 | 
2607 | 
2610 
201242 
261526 
2617 


„„ 


2622 


2625 
2628 
2630 


neg 


N 4, 7 


41 


* 


2731 


2733 


2736 


2739 
[2741 
2744 


2747 


276. 


2771 


282 


Ta 6's 
312752] 
267642758 
2758 
2700 
312703 


2702 


2704 
#707 

2710 
2712 
27151279: 
2717] 
272002 
2723] 
2725 
12728 


27682 


2774 (288 
2770 
12779 


28600 


2802 


2622 


| 


201 


. 


i * na 
% A 


n 


— 


Degrees of Latitude. 


47, 
ere 7 
2800 


5212935 
574293 
| 76 2940 


29593944 


| 2976 3061 
170 3064 


12 
4298830731315: 


[3005/3050 
3<9313179,326813358 


3024 


44. "45 | 
2946 3030 


2949 3033 
295 103036 
295303038 
295013041 


296213047 
296513050 
290813033 
297143055 
297413958 


298203067 
985 3070 


2099, 3075 
2993/3078 
2996 3081 
2999 3084 
300213087 


31303217 


3133 3220 
31363223 


3139 3226| 
31423229 


3144 3232 
3147 3235 


3156 
3159,3247 


46 40 147, 
[3116 3203 

3118 3206]; 29 
312132095 9 
31243212 
3127621463 


— — F 


31503238 
15 3 
244 


3162325003340 
316513253 
3108[325C 
317113259 
317313202 


3007, 
3010 


3013 


3995 


3022 3107 


| b- 2943 


— 


2030) 


7175626 265 
31823271 


30980318 503274/3364 
3016 3101 318813277 3367 


3019 3104 319113280[3370 
31941328313373 
3110p3197[328t13376 
302731133200 
. 2 


5 
2 32 2 338213475 4 


3340 
34314 
334013437] 
3349 
335 21344: 
3355 


3361 


4 T= —— orn. 


— of "Latitude, 


| 21347813572 355960 
4648J035758367237 

9348435783675 
8648735823678 


| 3499 359 3691 
1803503 3597 3095 3794 


3537343934 1 5 


_ FR" 
1 
E. 4; 
8. ' l 
01 11 
KS 
+4 ; F 7 
por * Is 
F 
5 10 
1 
. 
1 Wi 
11 
a> ! l 
1 * 1 
TH C7 
N ( / 1 
: 7 
1 
+ | 
' 114 
15 0 
7 
L 32 
ww 
* . 
we of 
6 þ 
7 it 
* 
il 14 
2 
=. 
1 4 
1 714 
3 1 | | 
Rk 4 
+ 7 \ f 
44 
8 
1 1 f 
189 
n 43 
7 1 ) 
538 
: 
! 
9 1 
x #4 l 
$; : 
of - 
}6 
„1 
11 
11 
Wu 
ö '8 
gs 
. 
1 . 
| 15 
1 18 
l 
1 
1 
8 
2 
„ 
1 bt - 
1 
4, = 
: < * 
_—_— 
1 
bo! - 
: #1 4 
8 
' . 
* 4 
I n 
; Fr: 
1 
5 2 " 
thy 
1 
Fi 
4 
N. 
2 
* 
4 
[1 


— 


— 


— — 
—— 

— al 1 — a 2 — 
£ WS 51 " So. 

3 — a 2 

8 6 


r 
„ 
2 


A TABLE of Haut Parts. 205 


— - — m - = 
—— — — — 


1 2 


— 


2] 64 | 65 '66 40 6 = } 70 
0[5040| 5179] $324 [5474 [5631 | 5795 596* 
2504451845329 54805637 5801 | 
4'5049| 5189] 5334 [5485 5642 5806 
615053] 5193} 5339] 5490 [5647 [5812 
| 519815344] 549556535918 
10 29938203 5349] 5500 | 5658 | 5823 | 599: 
125067 5208| 5354|5505| 56645829 
14'5072|5212|5359| 5511 [5669] 5334 
1615076 |5217]5364[5516[5674 | 5840 | 
5o81 |5222|5368|5521|5680| 5846| 6019 
5 — 5227|5373|5526|5685 | 5851 5025 
22 509052325378 553156915857 , 6031] 
24/5095 | 5236 53835537 569658636 
206100 524105388 5542 57015868 6042 
28.5104 5246 539305547 5707 | 587415048 
39 5109] 5251| 5398 |5552| 5712 | 5880 [6054] 
[32 5114|5256 54035557 5718] 5886] 6960 
[34 $118|5261|5409]5563| 57235891 
36512315265] 54145568; 5729] 5597 
38 51275270 54195573 573415993] 
[40 $132 [52751 542415578 5740 15999 
42 5137 5280529 5584| 57455914 
| [44 5142|5285| 5434| 5589 5751 [5919] 
[40 5146 | 5290] 5439] 5594 57565925 
48 5151ʃ529554445899 5725931 
| 
50 5156 |5299] 5449| 5605} £767 | $936 
52 5160|5304| 5454| 5610, 57731 5942 
5416553095459 56151 $778 594806 
56051705314 2 3784595461 


| 

| 

| 

| 

| 

| 
2] ia 

| 

| 

| 


— — — — 


| — 
4 g 8 DO . e 1 - 2 — N m_— 
$2 ey ay ue ot OE EBEES £3 ACE. Z - 
I —— 2 IC; — * 2 La. a Ce” 2 To 8 2 oo — In . —— 


— 
— S —— PEST 
— * 
IH ar” { » - 
Ss. - p <1 UA. 
2 . . 
2 — — ; 


r 5 2 — . 222 * - K- * —— — — 
— * —— — a en Da . ne. . — — 7 — — — — ——2 — — 2 
_ — - G — 


585174 53195469 5626 5790 5960 | 
16 —— 2 53240 5474 5631 5795 5966 1 


— — 
8 * 1 
r 


5; 
n 2 

— — N x a Wi! 
— — Ji! OO gt 


my 5 1 oy — 
— — 1 — 
— — 2 
P ra A er ee En 
— — k 


— — — 
1 4 _ 
, — rr ret ener en or ne . 
t an ts "AU ECG ——l—„ — IRENE ——— ——— 
c 83 „ 


pes 
2 


3 4 
s 
\ 3 
1 
4 
= 
a : 
= 4 I 
& & £ 
, ' 55 
2 
3 22 
18 8 
} 1 
5 : 
: = © 
7 
21 
[+ 
T 
s = ET 
| & { 
1 
= = 
\ . 
5 | 
4 7 
1 7 1 
1 1 
3 t * 
—— 13 
1 4 
1 
' 19 
Pi { » 
1 3 
1 
4 4 
* 
SF 
3 > 
1 
. 1 
1 8 
4 
( . 
4 * 
11 
7 
: : 
IF 
$7 
0 * 
l 4 
: 14 
: 1 
by FE 
. 4 
1 , 
2 
) ** 
' : 
-F+ 
I 
= 
4 * 
1 
| i 
- - 
—_— 
-) 

11 1 
r 
1 
1 
iz *F 4 
_ . 
r 

1 
12 BB 11 
1 
4 
1 
7 2 
__. 
7 F 
1 
1 
: 
11 
$ 
14 
18 
? 
* 4 1 
1794 
35 
4 x TY 
19 3 
18 
* 
4 o 
o 14 
1 1 
1 
1 0 
2 x 
by * & 1 
13 
121 , F 
13 : 
+: .+ Wh 
Pp 7 2 
4 : W5 
ini 
2 
aa 
4 
ISR 
1 17 
A " 
na 
* A 
„ A 
„ 1 * 
1 Þ 
N 
914 * 
$©: 
1 tn 
ö | 
4 4 x 
Ke 1 
21 ) 
3) <5; \ 
»* o 
1 » 
+ + 
1% 335 
[1 
1 
4 1 
o il 
1 
4 bh 
+ * 
7 i 
1 
70 


P 


— 


- _— 
- = 
- __ — N HR” 
T — np tr ce 
—— —— Ea? 
: _ — — 


* 
A 
o < 
W 
— * 2 ——.— 7 
1 222 
* * 
Fry q 


5 206 0 
* 


5 Nr rr — — = e 0 e 2 5 28 r 7 B r 
x ; 5 ala 2 2 — — — 
PPP — Wo > WB oy AS 11, S es 
3 
” 7 - 4 
” 
* q 
- 


- 8 
— * — e —— . 2 
* jy Se K PEI vt gt 2 © gs OE 
PPP — - 
1 


— WE 9e7 9m 4 IE 


; —— 


% 


40, 6270 


38.6264 4 


0467] 


755738 


> 5603 681 5819 


570820 | 
4d 


4563 16849 


pe ar 


6674 6894 


596 


f Gag 


746 


| 3 6871] 
645 316660{6879 
66676886 


4 Tan of Meridional Parts, 


397: [71 


* — 


21718617441 e 
7194[745<f77 26 


* 


36 791 
7923 


58 


3217903 


7 
86 
1 — 
32 2 
7 


54/8015] | 
| 8 0 
tes 7 
46, $3798, 7 

5 


| 0139 


99700 


8955 5 


* 
7 Rk 
TY * 


Tan 
z 


RS wig, 
| 


0.0 6 
1 — — 
0 0 
ds — 
Us = \D 
+ > > 
— 
O 
00 
© 
— 


. F 


WS" [ bx » 


72 10674 
5410696 
36110719 
58110742 


50110765 


8 | 86 _86_ j_ 87 |-88 


116801271911421 
10905 11710012700 14279 


109531177701 12842 14408 


80314/10978 11801 | 12884| 14475 


|11002|1i832| 12927] 14543 
I1027|11803| 1297014612 
11052 [11895 | 13014 f 14683 


1107711927 13059] 14750 
[11102|TIg9C6] 13104| 14830 
1112711992 13150] 14906 
1115212025 1319614983 
111178812059 13243] 15062 


{11204 [12092] 13290115143 
11230[12126] 13338] 15226 
111257721601 13386] 15311 


11283112194| 13435] 15398 


11365 12300135881 15673 
11392[12336113641 | 15770 


11470|12445 13803 16079 
1 12483 13855 16188 


| 


[10765 [11533 12522|13016|16 
1078811562 1256013974 
10811111591 12599] 24934 | 


1083411620 12639 14093 
10858 [11650|12679þ14154| 


10929117400 12801114343 


111310 12229] 13485] 15487 
[1133712265] 13536] 15579]; 


1142012372 113094 15870 
14 12409113745 | 15973]: 


27992 


11533112522 EL | 16300 


infini t. 8 


12. 


12 


4 TanLs of the Angles, which every Point of the Com- 
paſs makes with the Meridian; ſerving, by Inſpection, 


- 


e ˙ A ⁵ A ³˙ A eee 


* 
* 


| to turn the Rumbs into Degrees ; and the contrary. 


* 


= g Numb. Paint,. B. N , Rumbs, I Rumbs. 
North, 71] South. O "OF. © North. | South. | 
# o 2 40% i 
oz 8 0 
| 5 04 | 8 2 2 
N. &y E. S. % E. | x {it 15] N. 25 W. S. dy W. 
| | I . e 
i} 16 52 
14 [19 41 | 
N. N. E. S. S. E ©: N. N. W. S. 8 
— wo, = 
| 27 
24 
N. E. by N. 8. E. by 8. 3 
1 
N. E. 8. E. 4 
= 
| Ine” 4 
N. E. 30 E.] S. B.byE| 5 
; & | 55 
5 
E. N. E. &: Bat 6 
—  - 04 7 | 
| 6: [73 8 1 
*r 3 
E. by N. E. 3y 8 * 78 45 W. by N W. 28. 
f 17 51 34 1 
77 84 23 
| 74 87 11 
8 a 


> 
* 
- 
_ 
* 
» 
4 
- 
= 
% 
- 
* 
+ 
> a 
- 
- * 
” 
k 
: 
- 
A On ends 
* 
* 
* of «© 
_ 
- 
* & + LC 


Av 


—_— 


4 


„ 4 


« 
* 
an dg 
by 
— 
* 


25 * 
N. 
* / 
o 
« 
” 
x 
* * * * 
* 
% 
„ 1 — « = 
*. 
* # 
- 
s 
. 
% 
: 0 
* 0 * 
* 
5 
"I 
* 3 1 1 64s —— 
4 0 
* 
** 4 


* 
. 
4 - . 
4 „ 4 
£ 
7 * 
+ 
- 
— 
. een K+ 4 
x * 
o 
= 
Is 
a — 
- 
4 
; 
z 
: 
* 
» 4 ; 
& * e 
* _ x. 
* 
- 
\ 
* 
- Page” 
* 5 4 as i 
or 
- * 


4 , 
* — 
- 
. 
* « 
- = 4 "7 
* * * 
— * 0 > & 
*%, — + % Wen 
. g 4 . 
: 8 . 7 we of 
. 
n F 4 ? : 1 
1 : R : * 
- e's - * = 4a 
— q * 
- 

4 5 c 

- 8 - 

„ 


OF 4 


Logarithmic Sines, Coſines, Tange nts 
and Cotangents. 
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D, M. B. M. Read NI AH 


48 03292 
49 83394 
33 143787 
57 24187 
61 44658 
72 46,0487 
76 67235 
86 $4,12408 


5 
— 


Dania of Sins Ke. 


. 


O 10 


Cot. 


2 3 Tan. 8.65992 
7 21Sine 9.10697 


7 4 


7 54VCine 


9 1 
180 -1 
12 17 
I+ 
18 
18 


Sine 9.10795 
9 13812 
9.20052 

9.2470 

9.32786 
9.39838 
10. 48650 
9.49809 


Tan. 
Tan, 
Sine 


18 


9.54471 
10. 38134 

. 10.36031 _, 
19.333172 
; 1 + 
10. 30226 


* 16. * 


12.5 3627 | 


10.477586 


10.263232 FIVE 


